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The Thomson-Houston Display at the A number of the Thomson-Houston gen- | collected for the telegraph service rendered. | An Interesting Achievement in Electric 


Paris Exposition. tlemen have been Paris visitors, and others | For example, an officer on a frontier post Railway Engineering. 
are expected. Among those who have al- 


| rhe extensive exhibit of the Thomson- ready reported are Prof. Thomson himself, | telegraphs to Washington a ten-word mes- One of the most interesting achieve- 
I{ouston interests includes that of the Thom- | Mr, ‘A. L. Rohrer, Mr. J. F. Meech, Mr. L. | 88ge of an Indian disturbance. The com-| ments in modern engineering is the electric 
| electric welding apparatus, the improved | Magee. Mr. A. 8. Garfield. | pensation for this message is one cent. The| mountain railway recently opened to the 
namos of the Thomson-Houston Com- | a | message itself must be forwarded as a| public at the Burgenstock, near Lucerne. 
puny, and a number of incandescent and | The Postmaster-General Trying to Fix | voucher because the Government does not | The rails describe one grand curve formed 
lamps, switchboards, regulating appa- | Rates. accept secondary evidence. If it happens| upon an angle of 112 degrees, and the sys 


ratus, etc., ete. The exhibit is admirably | Our contemporary the N.Y. Hvening Post ‘to be the only one sent from that station | tem is such that the journey is made as 

ited and arranged, fronting en the main | makes the following remarks on Mr. Wana- | durivg the month, the postage on it will be | steadily and smoothly as upon any of the 

le that runs through the entire United | maker's attempt to issue a general pass to the | double the amount of the money to be col-| straight funicular lines.. The Burgenstock 

States section, and directly faces the fine Government over the lines of the Western | lected for telegraphing it. Therefore, it | is almost perpendicular ; from the shore of 

play of the American Bell Telephone and | Union Telegraph Company: The law author- | would be a saving to the telegraph company | Lake Lucerne to the Burgenstock is 1,380 

estern Electric Companies. In the illus- | izes the postmaster-general to fix the rate at | not to collect it at all. ‘Probably it would | feet, and it is 2,860 feet above the level of 
rution, which was sketched by the REVIEw’s | which the Government’s telegraphing shall | be a saving to make the Government a dead- the sea. 
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pecial artist, the welding machines are|be done by private companies, just as it| head out and out, because in that case all} The total length of the line is 988 
shown on the left, and the large incandes- authorizes the fixing of the rate for railway | expense for bookkeeping and registering | meters, and it commences with a gradient 
cent dynamos on the right. The display of | postal service. But it was never contem-| would be avoided, and this is probably as | of 32 per cent., which is increased to 58 per 
ire and incandescent lamps is very attract- | plated that the rate should be less than cost. | much as one mill per word. Mr. Wana-| cent. after the first 400 meters, this being 


ive when all are lighted, as is the case a| One-tenth of a cent per word, the rate fixed | maker's order has the taint of demagogism | maintained for the rest of the journey. A 








good deal of the time. | by Mr. Wanamaker for telegraphing, is less | or downright oppression, or both. | single pair of rails is used throughout, and 
lhe board immediately back of the small | than the average cost of delivery of the —_—— | the motive power—electricity—is generated 
boy is filled with different metals showing message after it has been transmitted. It} —— The Safety Light and Power Com- | by two dynamos, each of 25 horse power, 


the result of electric welding. The welding | may cover the cost of the stationery fur-| pany, of New York, has contracted with | which are worked by a water-wheel of nom- 
process always attracts large crowds, a num- | nished by the telegraph companies, but it | the Westinghouse Electric Company for an jinally 125 horse-power, erected upon the 
ber of scientific gentlemen of Europe having | cannot cover the cost of bookkeeping, col-| electric light plant of 15,000 incandescent | river Aar at its mouth at Buochs, three 


made special visits to this department. lection and postage. In fact, the postage | !amps. hey have already a plant of| miles away, the electric current being con- 


st : : 10,000 lights in that city, and this addi- ted b f insulated r wires 
Che Thomson-Houston is the only Ameri-| paid by the companies on the vouchers 4 A k ducted by means of insulated coppe . 
“ - 2 tional number will make the New Yor The loss in transmission is estimated at 25 


can company exhibiting are lighting appa-| required by the Government auditors will — as large as the Allegheny County 
ratus, often exceed the amount of money to be |! Light Company. per cent. 
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Bentley-Knight Electric Railway 
Company. 

We present an illustration of one of the cars 
of the West End Street Railway Company, 
Boston, Mass., in which the Bentley-Knight 
overhead system is used. The large factory 
of the Bentley-Knight Company in this city 
has been very busy the last few days in 
shipping a large order to the West End 
Railway, in addition to what is already used 
there ; seventeen 20 horse power motors and 
one sweeper of 60 horse power, and four 100 
horse power dynamos comprised a portion 
of the shipment sent over to Boston last 
week. 

The Lowell and Dracut Street Railway 
Company, of Lowell, Mass., has decided to 
put in an electric motor system and has or- 
dered eight 20 horse-power motors of the 
Bentley-Knight Company. The street rail- 
way people are generally realizing the bene- 
fits of the electric motor. The Bentley- 
Knight people have the satisfaction of 
knowing that wherever their motors are 
placed the customers are satisfied. 





Repeal the Law! 
[From the New York Sun.] 

The inquiry now going on as to the power 
of electricity to produce certain and instan- 
taneous death has shown a state of doubt 
and disagreement among electricians which 
makes the act of the Legislature in chang- 
ing the method of administering the death 
penalty absolutely incomprehensible. 

At the suggestion of a commission of 
cranky philanthropists, and without due 
consideration, the Legislature of the great- 
est State in the Union, proceeding like a 
pack of children, substituted for a method 
of execution tried from time immemorial a 
method novel to the civilized world. More 
than that, it provided that the experiment 
should be made in secret, and that the pub- 
lic should not be informed as to the details 
of its working. The law expressly prohibited 
newspaper reports of the horrible proceed- 
ing! The condemned man was to be killed 
like a dog in secret, in a shorter or a longer 
period of time, as the particular electrical 
machine furnished to the prison might 








operate, and all the public were to be 
allowed to know was that the judicial 
killing had been done. 

Yet this change was made on the ground 
of humanity, and with a view of lessening 
the evil moral effects of an execution on the 
imaginations of the community! Hangings 
fully described tend toward public demorali- 
zation, said the sentimentalists. The un- 
philosophical members of society make a 
hero of the man hanged, and minute reports 
of an execution in the newspapers give it a 
fascination altogether morbid and danger- 
ous. We have yet to learn of an individual 
who has committed murder under such 
inspiration, but it was the fashionable 
doctrine among Mugwumps, for instance, 
that the mere reporting of a hanging con- 
tributed to that result. Therefore they de- 
vised a method of execution which should 
be secret, forgetting that this secrecy itself 
would aggravate the curiosity of the public. 

There is no doubt that a man may be 
killed by the electric current, but the expert 
testimony at the investigation now proceed- 





Telegraphy in the United States. 


Prof. Richard T. Ely argues strongly for 
government contro] of the telegraph service 
in an article in the current number of the 
North American Review entitled ‘‘The 
Telegraph Monopoly.” He says ‘‘exper- 
ience and reason alike teach that combina- 
tion between rival telegraph lines can be 
predicted almost with the certainty of a 
coming eclipse,” and gives as a primrary 
reason for such tendency to unite on the 
part of telegraphic competitors, that one 
company can do all the buisiness much 
more cheaply than two or more. ‘‘Over 
thirty companies,” he says, ‘‘were chartered 
in England, but it was never possible to 
secure more than temporary competition ; 
and the attempt to secure competition was 
finally abandoned as impracticable and un- 
satisfactory. ‘There were over fifty compan- 
ies in the United States in 1851, but the most 
important consolidated in the same year, 
and combination has ever since been the end 
of attempted competition.” 

Prof. Ely asserts that private monopolies 


BENTLEY-KniGHT Motors tN Use on WEstT END StREET RaiLway, Boston, Mass. 


ing shows that there is great difference of 
opinion among electricians as to whether 
the particular machine selected for the kill- 
ing of Kemmler will do the job with neat- 
ness and despatch. 

The only thing to do is to repeal the law 
substituting electricity for hanging, and it 
should be done as soon as the next Legisla- 
ture assembles. 

—_ +s 

* * Boston continues to be an interesting 
place for the student of electric street car 
propulsion to visit. The Thomson-Houston 
line to Cambridge has just been extended to 
Arlington, making a direct run of about an 
hour from Bowdoin square. Some parts of 
this line have just been relaid in a new loca- 
tion, and there are a number of ugly curves 
where the old and new tracks join. The 
electric cars make good time over this 
extension. 

———- +--+ :t—O 

—— A successful test was made at Chi- 
cago recently of a new invention called the 
vagelphone, which transmits wave sounds 
magnetism. Itis claimed that the instru- 
ment will convey sounds a long distance. 





are contrary alike to the spirit of English 
law and American institutions, and cannot 
be left unregulated and uncontrolled. But 
regulation and control mean interference of 
government in private affairs, with its fruits 
of legislative bribery and blackmail. He 
therefore regards a public monopoly as the 
lesser of two evils, which is always accom- 
panied by a simplification of public business. 
He cites the surprising increase in the vol- 
ume of telegraphic business in Great Britain 
since 1870, when the government assumed 
control of the various lines, and says that 
‘‘ while American telegraphs are resisting 
improvements, and, according to uncontra- 
dicted newspaper reports, are buying im- 
portant inventions of Edison, and locking 
them up lest they should benefit anyone.” 
The professor is greatly in error as regards 
the service, for all business men admit that 
it is excellent and quite superior to the Eng- 
lish in all respects. 
—~-<>o—___— 

—— Moncton is now the best lighted 
town in Canada. The additional lights put 
in, together with those in the railway yard, 
make nearly 50 in all 1,200 and 2,000 candle- 
power, 








—— The stockholders of the Woodstown, 
N.J., Electric Light, Heat and Power Com- 
pany recently elected the following board 
of directors: Edward Wallace, William F. 
Lippincott, Frank Davis, George M. An- 
drews, Jos. K. Riley, John W. Dickinson 
and Charles F. Pancoast. The board organ- 
ized by electing Edward Wallace president, 
Jos. K. Riley treasurer, and Charles F. Pan- 
coast secretary. 


—— The Woburn Electric Light Com- 
pany bas begun to supply the town of Stone- 
ham, Mass., with electric light under their 
new contract. The service has been in- 
creased by nine arc and 16 or 17 incandes- 
cent lights making between 50 and 60 lights 
in all, and lighting all sections of the town. 
The company has now 30 miles of line. The 
lights are shut off at midnight. 





A very notable point in the econo- 
mies of electricity as employed for purposes 
of light and power, is the fact that none of 
the improvements have rendered any of the 
original (electric) apparatus less efficient ; 





they have all tended to render it more efti 
cient. Therefore there has not been, nor is 
there any probability that there will be, any 
loss occasioned by apparatus being super- 
seded before it is worn out. 


—— A process of engraving on glass and 
crystal by electricity has been communicated 
to the French Academy of Science by M. 
Plante. The plate to be engraved is covered 
with a concentrated solution of nitrate of 
potash, and put in connection with one of 
the poles of the battery, and the design is 
traced out with a fine platinum point con- 
nected to the other pole. The results are 
said to be of marvellous delicacy. 


—— The Moorestown Electric Light Com- 
pany, of Moorestown, N. J., has purchased 
a site for its new plant. A brick building, 
82x75 will be erected to accommodate three 
compound engines and three Thomson- 
Houston dynamos, with necessary boilers. 
There will also be a large storeroom and an 
office. Rufus Hill has been elected purchas- 
ing agent, and James L. Moore, electrician. 
The plant is to be in working order by Nc- 
vember 1st, 
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Fireproof Resistance Frames. 


We are indebted to our esteemed contem- 
porary, Industries of London, for the accom- 
panying illustrations, showing some neat 
designs of resistance frames, which are 
made entirely of non-combustible material. 
Electricians have now recognized the value 
of substantial mechanical designs, and the 
importance of employing durable materials; 
and these frames are a proof of this. They 

ynsist entirely of iron and slate, the coils 
being of German silver wire, fastened to 
bolts which pass through the slate, as in 
Fig. 1, or to porcelain insulators, asin Fig. 

The former illustration represents a 
frame capable of absorbing 1,000 watts, and 
the latter one capable of absorbing 8,000 
watts. The smaller frame measures 12 in. 
by 24in., and has slabs of slate at the two 
extremities, to which the ends of the resist- 
nce coils are secured by bolts. The switch 
the centre of the lower slate serves to vary 
he number of coils in series. In the larger 
frame slate is only used as a base of the cen- 
tral switch, and the coils are secured to 
porcelain insulators, placed over wrought 
iron pins, which are placed in the mould 
hen casting the top and bottom bars. By 
he employment of wrought iron uprights, 
the length of the frame can be easily ad- 
isted. 


~>_- 


Chatham, N. ¥.—At a special meeting of 
1.e board of trustees recently the petition of 
james Morehouse relative to a franchise for 
inning electric light wires and erecting 
poles along the streets of the village was 
rought up, and permission was granted the 
»etitioner. Mr. Morehouse proposes to put 
1: machinery of sufficient power to furnish 
vht for streets, stores and residences, and 
s he can utilize the gas at the furnace and 
ispense with coal entirely the cost of pro- 
ducing the light will be lessened to a great 
tent, and lights no doubt will be furnished 
it a very reasonable figure. 


Alta, Cal.—An association has been incor- 
porated by a number of the property owners 

i the vicinity of Piedmont and along the 
line of the new cable road, for the purpose of 
improving and beautifying this territory and 

» make it attractive for homes. Blair’s 
Park, near the terminus of the cable road, is 
to be made an attractive place of resort. 
Hlectric lights are to be put up along the 
line of the road and arrangements perfected 
for conducting water to the-heights. The 
capital stock is $500,000, subscribed as foi- 
lows : Montgomery Howe, $100,000; Samuel 
llowe, $80,000; Mrs. Phoebe Blair, $80,000; 
\V. B. Morse, $80,000; E. A. Heron, $80,000; 
I. L. Given, $80,000. 


Brunswick, Me.—The Brunswick Electric 
Street Railway Company. The officers were 
not elected. Among the citizens interested 
in the company are Mr. F. H. Wilson, Wes- 
ton Thompson, William M. Pennell, F. C. 
Webb, George E. Woodbury, Supt. C. B. 
Story, of the electric light company, and A. 
F. Gerald, of Fairfield. The capital stock 
is $50,000, in shares of $100 each. The 
company propose to put in operation a mile 
track between Brunswick and Topsham, 
and will first test the storage battery cars, 
ind if the system is not successful, will put 
in the overhead system, and obtain the 
power from the electric light station. The 
capacity is 500 horse-power. It is expected 
to have the road in operation this fall. 

Saratoga, N. ¥.—The Saratoga Electric 
Railway company has filed articles of incor- 
poration with the secretary of state. It is 
formed by J. M. Burt, of Bennington, Vt.; 
W. B. Ferguson, of Boston, Mass., and 
John L. Putnam, John D. Hayes, Caleb W. 
Mitchell, Geo. W. Morton, James H. Pardue 
and Denman Vail, of Saratoga. They are 
to construct a street surface road in Saratoga 
torun to the Kissenger, Geyser and Vichy 
springs. The road will commence at Broad- 
way and West Congress street, thence through 
West Congress to Hamilton, South and 
Union streets, to and through Clarendon 
avenue, and on a southwesterly line of ex- 
tention of Clarendon avenue to the road 
leading from Kissinger spring to Saratoga 
lake, thence along said highway to Ballston 
avenue, thence to the springs, a distance of 


two anda half miles. They havea ital 
of $50,000, oe 





Harrisburg, P. A.—The East End Street 
Railway Company, of Pittsburgh, capital 
$36,000. The route will be six miles long. 
The directors are: H. 8S. A. Stewart, John 
F. Steel, James A. McDevitt, Charles H. 
McKee, and A. M. Neeper. 


Hamburgh, N. Y.—The Hamburgh Water 
and Electric Light Company, for the fur 
nishing of water in the village of Hamburgh, 
and also for the distribution of electricity 
for producing light, heat and power, are 
formed by Thomas L. Banting, Daniel N. 
Lockwood, Edgar Van Etten, H. S. Spencer 
and George M. Pierce. The capital of both 
corporations is the same, being fixed at 
$12,500, divided into shares of $50 each. 


Boston, Mass.—The officers of the Thom- 
son European Electric Welding Company 
are as follows: President, Oliver Ames; 
treasurer, W. A. Boland ; directors, Oliver 
Ames, 8. Endicott Peabody, B. F. Spinney, 
J. N. Smith, W. A. Boland, Charlton T. 
Lewis, L. A. Von Hoffman, 8. D. Babcock 
and H. D. Hyde. Lewis Von Hoffman and 
8. D. Babcock are of N. Y. All have ac- 
cepted. The capital is one and a half mil- 
lions. 


Troy, N. Y.—A certificate of incorpora- 
tion of the Mohawk Valley Electric Com- 
pany has been filed with the Secretary of 
State. The object is the manufacturing and 
using electricity for light, heat and power, 
and supplying it, selling property rights, 
etc. The capital is $200,000. The trustees 
are: William G. Schemerhorn, Albert Shear, 
E. Nott Schemerhorn, George A. Streeter, 
James A. Van Vorst, Simeon L. Phillips 
and Francis H. Leonard. Operations are to 
be carried on in Schenectady. 
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Fig. 2.—Frreproor RESISTANCE FRAME. 


Brooklyn, N. ¥.—The Bedford Electric 
Power and Lighting Company, whose prin- 
cipal office is to be located in the city of 
Brooklyn, filed articles of incorporation re- 
cently with the Secretary of State. Its 
objects are to furnish and operate electric 
light systems in the different cities, towns 
and villages in the State and in other States. 
The capital stock is placed at $50,000, and 
the incorporators are Henry E. Oakley, Wil- 
liam A. Ainsworth, James H. Mason, Van- 
dewater Smith and Henry Lotz. 


Fort Madison, Iowa.—The Fort Madison 
Lighting Company and the Fort Madison 
Water Supply Company, the first with a 
capital of $300,000 and the other witha 
capital of $200,000, have been incorporated 
to operate in Fort Madison, Lee County, 
Iowa. The incorporators and directors of 
each are Dudley Betts and James Watson, 
of New York ; Charles Skehan, William S. 
Cole, James M. Donovan, John F. Foley 
and Eugene A. Dike, of Brooklyn ; Hugh M. 
Milligan, of Plainfield, N. J., and William 
Wheeler, of Bogota, N, J, 











Kissimmee, Fla.—The Sugar Telephone & 
Telegraph Company has been incorporated 
with Thomas 8. Tutwiler, president, and 
John H. Livingston, secretary, to build tele- 
phone and telegraph lines from Kissimmee 
to Narcoossee and other points. The au- 
thorized capital stock is $15,000. 


Auburn, N. ¥.—The Auburn and Owasco 
Lake electric railroad, to run from the inter- 
section of Owasco street and East Genesee 
street, Auburn, along Owasco street and 
road to Owasco Lake, a distance of three 
miles, has also filed a certificate of corpora- 
tion. The capital stock is $50,000. 
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Fig. 1.—REesIsTANCE FRAME. 


Fort Payne, Ala.—An electric light com- 
pany has been organized with the following 
officers: President, J. W. Spaulding ; secre- 
tary and treasurer, A. E.Chapman. Direc- 
tors: W. P. Rice, J. W. Spaulding, C. 0. 
Godfrey, J. T. Robinson, T. H. Tobey. 
The company will put in three dynamos at 
once. 


Saratoga, N. ¥Y.—The Saratoga Electric 
Railway Company, to construct and operate 
a 2l4-mile railroad at Saratoga Springs; 
capital, $50,000; the incorporators are J. 
M. Bent, of Bennington ; W. B. Ferguson, 
of Boston; J. L. Butman, J. D. Hayes, 
Caleb W. Mitchell, George W. Morton, J. 
H. Pardue and Denman Vail. 


San Francisco, Cal.— The Pacific Coast 
Telephone Company to deal in telephone 
and telegraphic appliances, erect lines, etc. 
Directors, Lloyd Tevis, W. H. Forbes, 
George S. Ladd, Evans 8. Pillsbury, Samuel 
Hubbard, W. F. Goad, and W. C. Gibbs. 
Capital stock, $5,000,000, divided into 
50,000 shares, of which 25 have been sub- 
scribed. 


Fairhaven, Vt.—The Troy Electric Dy- 
namo Company has been incorporated, and 
will manufacture and sell an improved 
dynamo, the invention of C. F. Winkler, of 
Hoosick Falls, N. Y. Justus Miller is 
president ; C. E. Hartwell, vice-president ; 
and W. L. Hall, secretary and treasurer. 
The above gentlemen are all members of the 
firm of Miller, Hall & Hartwell. 


Hamilton, 0.—The electric railway for 
Hamilton has been incorporated. Ellis 
Potter, A. J. Parlan, C. E. Heiser, Wm. M. 
Dingfelder and E. B. Rogers drawing up 
the articles, which were to-day forwarded 
to Columbus. The capital stock of the com- 
pany will be $100,000, divided into 1,000 
shares of $100 each. Much encouragement 
will be extended to the movement. 


Detroit, Mich.—The Standard Electric 
Company; organized for the purpose of 
manufacturing and selling storage and other 
batteries, dynamos, motors and all kinds of 
electric appliances. It has a capital stock 
of $1,000,000, which is fully paid in, and 
the stock is held as follows: J. T. Liggett, 
1; John E. Mills, 1; John E. Mills, trustee, 
89,995 ; E. B. Weed, 1, and C. A, Klaviter, 
1, 


and Power 














Hicksville, 0.—The Hicksville Electric 
Light Company, Hicksville; capital stock, 
$10,000 


Livingston, N. Y.— Livingston County 
Electric Light Company; capital stock, 
$25,000. 


Detroit, Mich.— The Standard Electric 
Oil Company, of Detroit; capital stock, 
$1,000,000. 


Pittsburgh, Pa.—The North End Electric 
Passenger Railway Company, of Pittsburgh ; 
capital $25,000. 


Burlington, Wis.—The Burlington Electric 
Light Company has been incorporated. 
The capital is $15,000. 


Chicago, Ill.— Hyde Park Thomson-Hous- 
ton Electric Company, Chicago; capital, 
$100,000; incorporators, B. E. Sunny, M. 
L. Willard and A. A. Bliss. 


Peoria, Ill.—The Merchants’ Light and 
Power Company, of Peoria; capital, $35,000; 
incorporators, P. J. Singer, John Brooks, 
K. C. Pardu and John W. Hoffman. 


Chicago, I1l.—Central Illuminating Power 
Company, Chicago; to furnish light, heat 
and motive power ; capital, $50,000; incor- 
porators, M. B. Austin, Fred B. Uhrig, J. 
C. Cannon. 

Madison, Wis.—The Superior Are Light 
Company; capital stock, 
$50,000 ; incorporators, W. C. Brooks, Geo. 
D. Moulton, W. B. Kellogg, F. R. Anson 
und Alex. W. Stow. 


San Jose, Cal.—San Jose Light and Power 
Company Capital stock, $1,000,000; di- 
rectors, Chas. Otter, H. H. Kooser, E. W. 
Clayton, Chas. A Hagan, H. J. Edwards, 
C. T. Ryland and Amasa Eaton. 


San Jose, Cal.—Last week the San Jose 
Gas Company and the San Jose Electric 
Light Company turned over their property 
to the San Jose Light and Power Company, 
which is a consolidation of the two com- 
panies. 

Selma, Cal.—The Selma Gas and Electric 
Light Company. Herman C. Eggers and 
Benjamin R. Woodworth, of Fresno, J. A. 
Stroud and J. E. Whitson, of Selma, and 


M. G. Elmore, of San Francisco. Capital, 
$50,000. 
Chicago, Ill.—Chicago Lighting and 


Supply Company, location, Chicago; to 
manufacture lamp and lighting supplies ; 
capital stock, $25,000; incorporators, Charles 
E. Anthony, David W. Manchester, and 
Samuel Chandler. 


Chicago, Ill.—A joint stock company, 
capital $100,000, has been organized to 
manufacture and introduce the automatic 
telegraph system of Mr. Hotchkiss. Mr. 
Hotchkiss has also other important inven- 
tions in the improvement of telegraphy. 


Skaneatelas, N. ¥.—The Central New 
York Electric Light and Power Company, 
capital, $100,000. The company will be 
located at Skaneatelas, N. Y., for the pur- 
pose of manufacturing and furnishing elec- 
tricity for illuminating purposes, and power 
to individuals and incorporations. 


Laredo, Texas.—Mr. J. W. Greer, of the 
Austin City Street Railway Company, has 
been appointed superintendent of the Laredo 
electric motor street railway system. Mr. 
Greer took charge of the road last week 
and increased the construction force to 100 
men. Tle track laying gang reached the 
new Hotel Hamilton this morning. Mr. 
Greer is a gentleman of well-known ability, 
and will vigorously push the construction 
to an early completion, 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELEcTRICAL 
Review, P. O. Box 3329, New York. 

(=~ No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an tnvitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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The ex xpeviments which are now being 
carried on abroad to demonstrate the possi- 
bility of economically precipitating sewage 
by electrolysis may eventually point the way 
to some method of doing away with the foul 
condition of the water front along New York 
City. 

The ‘long distance” telephone system 
will be extended to Washington by August 
ist. The New Yorker having business with 
the administration will not be compelled to 
make a tedious railway trip to the Capital, 
but, seated at his cabinet telephone set, can 
converse easily and clearly with his Wash- 
ington friend. We fear, however, if one 


of these instruments is placed in the White 
House President Harrison may regret the 
great advance of the science of telephony. 
But it is to be supposed that Civil Service 
Reform rules apply just the same to appli- 
cations for office via telephone as those that 
come in the old orthodox way. 





ELECTRICAL 


Our murderers are still in doubt whetber 
they are to have their necks broken or 
be shocked or burned to death by the elec- 
tric current. Probably they think they can 
afford to wait. 





Aerial navigation is again attracting atten- 
tion. We think the successful air ship is 
yet to come, and when it does arrive will be 
attached to terra firma, with electricity as 
the propelling power. 





The electric welding process is attracting 
much attention abroad. A foreign company 
has been organized, and active work will 
soon begin. Electric welding is proving to 
be one of the great electrical inventions. 


Electric light has been adupted by another 
of the prominent places of amusement of 
New York—the ( He is a wise the- 
atrical manager who gives his patrons the 
coolest and most healthful light of the day. 


Jasino. 





Public opinion is changing in the matter 
of execution by electricity. Where there 
was formerly a great clamor by the unthink- 
ing ones, there is now an expressed desire 
to have the hastily enacted law appealed, 
and the good old method of hanging con- 
tinued. 





Machinery Hall at the Paris Exposition, 
which occupies nearly the whole width of 
the Champ de Mars, is the largest building 
covered by one roof in the world. Its cen- 
tral nave measures 375 feet in width and 
1,380 feet in length, and is roofed in by one 


span. On either side are galleries 5714 feet 
wide, and these have a ground and first 
floor. The cost is given in an official return 


as $1,502,785. Three-quarters of the space 
of the Machinery Hall is occupied by 
France, and the remaining quarter is divided 
between Great Britain, the United States, 
Belgium and Switzerland. 

The International Exposition of 1892 will 
need a great Director-General—a man of 
great organizing ability, untiring energy, 
and physical strength to stand the immense 
strain and hard work that must be crowded 
into the next three years. A great deal 
of the success of the Exposition will depend 
on this official. The Review 
name, the bearer of which 
ability to successfully organize 
Fair and make it the grandest success of 
its kind known to history—the name of 
Theodore N. Vail, president of the Metro- 
politan Telephone & Telegraph Company of 
this city, and former general manager of 
the American Bell Telephone Company. If 
Mr. Vail could be persuaded to accept this 
important trust, bringing to the work the 
wonderful activity that won him distinction 
in Government circles as superintendent of 
the railway mail service, and that has ever 
been characteristic of the man in all his 
many important positions, the success of the 
Exposition would be assured from the start, 
in so far as it depended on the work of the 
director-general. 


suggests a 
possesses the 
this great 


Gas must not go— into the subway. The 
cry has been raised that the ‘‘wires must go” 
from off the poles into the subway, but 
now the Electric Subway Commissionersand 
our wide-awake Mayor find their greatest 
difficulty in burying the wires to be the gas 
already in the ground. It seems an odd cir- 
cumstance that the old enemy, and most 
able competitor of the electric light should 
rise up—and that quite suddenly, not to say 
dangerously, if the reports of the subway ex- 
plosions are to be believed—should rise up 
to oppose the encroachments of the electric 
conductors on the domain considered pecu- 
liarly its own. If the burial of the wires 
shall result in the stoppage of the escape of 
the 10 or 20 per cent. of gas that now im- 
pregnates the earth of this city, the gasstock- 
holders should be pleased, and the public, 


that has suffered from the unhealthy smells 
every time the ground had a pick stuck in 
it, will assuredly be delighted. Subway ex- 
plosions will then cease, and the burial of 
electric wires will become « question to be 
considered more on the merits of the case. 
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TWO IMPORTANT PATENTS. 

The now famous contest in the patent 
office between Stephen D. Field, Siemens, 
Green and a host of others for priority of 
invention on the electric railway has at last 
ended, Field coming out triumphant. The 
patent was finally issued to him on July 
16th, 1889. Some heavy litigation may now 
be expected. 

The Kennedy patent on alternating current 
distribution (noted in another column) is also 
likely to be the subject of rigorous war 
between rival electric ne interests. 











THE SPECIAL TRAIN FOR NIAGARA 
FALLS. 

There is evidently going to be a large 
party on the special Pullman train August 
5th, which will carry the New York dele- 
gates to the Niagara Falls Convention of the 
National Electric Light Association, leaving 
the foot of Chambers street, New York, at 
9 a. M. on the day above named, and making 
the run to Niagara Falls in 13 hours. 

We are informed that a number of dele- 
gates from Philadelphia, Baltimore and other 
places further to the south are expected to 
arrive in New York on August 4th and 
connect with this train, which will be cne 
of the most elegant ever run out of New 
York City. 

The labor of making up a large party of 
this kind is necessarily very great, and we 
urge upon the members of the Association 
and their friends intending to travel on this 
train to promptly procure their tickets and 
Pullman seat checks at the Association head- 
quarters,18 Cortlandt street, or at the office 
of the ELecrricat Review. The expense 
of the ticket and Pullman car check is $10. 
One car on the special train is reserved for 
gentlemen accompanied with ladies. Break- 
fast will be served for those who wish it, in 
the dining car. Dinner and supper will be 
served for the entire party. 





DECISION IN THE STORAGE BAT- 
TERY CASE. 
Judge Coxe in the United States Circuit 


Court has rendered a decision denying de- 
fendant’s motion for a re-hearing in the case 
of the Electrical Accumulator Company vs. 
the Julien Electric Company. This gives, 
it is claimed by the plaintiff, the complete 
control of the manufacture and use of sec- 
ondary batteries to the Accumulator Com- 
Faure-Sellon-Volekmar 


pany, owning the 
patents. The decision appears elesewhere. 


The Julien Electric Company states that 
the decision leaves the two companies in 
precisely the same status as before the de- 
cision, and that the Electrical Accumulator 
Company, by filing a disclaimer amending 
and limiting its former claims, retains the 
right to the application of active material to 
storage battery plates in the form of a 

“paint, paste or cement.” The Julien Com- 
pany claims that it does not employ a 
‘*paint, paste or cement,” in the process of 
manufacture. 





The ‘‘ drop-your-nickel-in-the-slot”” fiend 
has just come out in England with a device 
designed to furnish light to the travelling 
public. An accumulator and small incan- 
descent lamp is so arranged that by drop- 
ping a penny into a slot the circuit is closed 
for half an hour, at the end of which time 
another penny must be dropped to continue 
the light. The invention is being exploited 
on the Great Western Railway. 





The editor of our valued contemporary, 
the Shoe and Leather Reporter, evidently 
receives more attention from travelling 
agents than he appreciates, for he voices his 
woe as follows: ‘‘If there is an inventor 
who really wants to achieve fame, Jet him 
devise a front door that will fall on and kill 
book agents and venders of sewing ma- 
chines.” We think this could be arranged 
electrically, and it is not half a bad idea. 





Perhaps the lawmakers of the State of 
New York, who were so impatient to have 
the law enacted executing criminals by elec- 
tricity, realize now that they would have 
been wiser to have consulted those who were 
posted on the effect of the electric cur- 
rent, and then tbey wouldn’t appear so 
ridiculous. Since the testimony given in the 
Kemmler case has been published many of 
the leading journals of the State have em- 
phatically demanded the repeal of the law, 
and it looks now as if we were not going to 
have any electrical executions. 








July 27, 1x89 


BLECTRICAL NEWS, 


Chicago aed Other Points. 





Boston, 


OUR CHICAGO LETTER. 

Sparks.—Down in Evansville they had a 
storm of rain and all the pyrotechnical ac- 
companiments, on the 14th, and, as a result, 
a lot of overhead wires were soon in a toler 
ably wishy-washy condition. The papers 
say good healthy fire dervishes danced and 
bobbed round a foot high when the wind 
broke the connections. ‘The fire department 
was called out and responded ‘“ with 
alacrity.” Horses and firemen were alike 
knocked down with electricity. People 
rushed into a building that was apparently 
on fire, only to be thrown violently down. 

‘* Citizens who followed met with a similar 
fate, and excitement ran high. A messen- 
ger hastened to the station and had the elec- 
tric power shut off, and then the work of 
resuscitating began. A dozen or more men 
were found unconscious, but their lives wer 
saved by laying them on the wet ground.” 

sy the way, did the reader ever taste that 
Evansville lightning. 

Almost.—Cincinnali people came within a 
hair’s breadth of a fearful accident the other 
day through the insecure stop of the electric 
railway. The car stopped a little short of 
the proper point, and the gripman undertook 
to move it ahead a trifle, but he gave the 
motor a little too much power. The block 
was broken aud the car pitched through the 
iron gateway, and down a distance of ten or 
fifteen feet, where it stood on its head and 
rested. Two boys and the gripman, who 
were the only persons on board, were but 
slightly injured. 

Improvements.—The Chicago Telephone 
Company is putting in its new form of con- 
duits and Superintendent Wilson is thor- 
oughly imbued with the idea that it is the 
best form extant. In this he is endorsed by 
Prof. Haskins, of Milwaukee, who will aban 
don his former idea of wood conduits, and 
use a similar form to those adopted by 
Sup’t Wilson. All wires here are to be 
made into metallic circuits as rapidly as 
possible. 

Up in a Balloon.—Dr. A. de Bausset, a 
Chicago scientist and philosopher, is just 
now attracting some attention in Boston with 
his scheme for aerial navigation. According 
to Modern Light and Heat, an exhibition 
association has been organized in that city 
with C. M. Ransom, treasurer, R. N. 
Bowlby, chairman, and Charles R. Basford, 
chairman of the board of trustees. The 
object of the association being to aid in the 
construction of an air sbip on the doctor's 
plan, which has been described in the 
REVIEW. The cost of the ship is estimated 
to be $250,000, and it is to be built in the 
Charlestown Navy Yard. 

Chicago Storm.—The fiercest storm Chic- 
ago has witnessed in many a day came up 
after a terribly heated term on Thursday 
evening. The thermometer had been on a 
high old spree for some days, and was in a 
sort of delirium cremens or brain fever con 
dition uptoevening. About 7 P. Mm. there 
appeared a huge bank of clouds in the south 
east, while another arose in the west. The 
two did considerable scolding and low swear- 
ing at each other, and flashed angry looks 
that brought back wicked smiles in return. 

This sort of warfare was kept up until 
about ten o’clock, when the combatants had 
become furious and wild, and rushing to- 
gether, both were so severely punished that 
nature wept. The lightning flashed con 
stantly and the rolling thunder was inces 
sant. The storm in that form continued 
until about two inches of water had fallen. 

Many persons were shocked by induced 
currents. I know this. for I received a 
slight shock myself, and another member of 
the household also received a little intima 
tion of the same sort. The gas lighting cir 
cuit discharged sparks on several occasions 
with quite loud snaps. 

Several houses were struck, and persons 
in such buildings were considerably affected. 
Trees were hit, and one or two compara 
tively small fires occurred. 

But the water backed up into half the 
basements around town, and there were 
plenty of people refused a bite and a sup at 
restaurants, because the fire went out and 
the dining room was full of water. 

Only one electric light trouble occurred— 

a piece of cable melted out under a sidewalk. 

Theory Wanted.— During the early part of 
the storm on Thursday evening, while the 
sun yet threw some rays upon the higher 
banks of clouds, a beautiful exhibit of silent 
lightning was witnessed with interest by 
large crowds of people whom the heat had 
driven out of doors to fan and recuperate. 

The clouds were piled high and beautiful, 
and the flashes of light were almost con- 
stant. Every now and then sharp, distinct, 
streaks of forked or zig-zag lightning would 
cross a portion of the mass, extending 
beyond the cloud, and suddenly disappear 
in what seemed clear sky. This sort of 
play was continued for over three-quarters 
of an hour with not a particle of noise, and 
yet the flashes were as clearly visible as in 
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the majority of thunder storms when every 
flash has its accompanying crash. 

The theory of heat lightning, which at- 
tributes this phenomena to a lightning dis- 
charge so far away that the noise is not 
appreciable, while the light is only a reflec- 
tion, needs re-modeling to suit the present 
exhibit. 

Another and Another.—The Chicago Elec- 
tric Battery Company, of Chicago, has been 
incorporated to make and sell electrical 
secondary batteries, primary batteries, and 
other electrical apparatus. The Delavan 
Light and Power Company, of Delavan, is 
also incorporated, to furnish light and power 
by means of electricity. 

* Personal.— Duke three M. Slattery, Under- 
vround Advocate Cobb, of Wilmington ; 
Chief Engineer McLeish, of the Kerite, and 
the general manager of the Okonite Company 
ive among the visitors at this port during the 
week. Mr. W. H. Johnson, electrician, 
Louisville, Ky., has arrived at the dignity 
of a politician and has been made division 
deputy collector of the port of Louisville, 
Ky., and the office boy says: 

Farewell to the lathe and the bench, 

Good bye to the file and the wrench, 

Adieu to the wires that threaten with fires, 
And make the insurance men blench. 

An Electrical Factotum. ~ The Electric 
Date and Time Stamp Company makes a 
combined stamping and dating machine, 
which attached to aclock works by a battery 
current, and gives everything possible that 
could be asked on paper, when you hit a 
sheet with it. It does everything except 
inswering letters and paying sight drafts. 
The inventor is said to be trying to get it 
perfected so that it will also cover those two 
points. 

Prof. Badt’s Latest.—Lieutenant and Pro- 
fessor Badt has given us another of his valu- 
ible series of pocket publications. This time 
it is Incandescent Wiring, and he who would 
inswer for himself the thousand and one 
practical questions which have heretofore 
heen evaded in a general way by wire men 
and their employers as secrets of the trade, 
only needs the Incandescent Wiring Hand- 
300k. It will find ready sale. Published 
by the Western Electrician Publishing Com- 
pany, Chicago. > C 

Chicago, July 20, 1889. 


OUR BOSTON LETTER. 

The Wright Electrical oye ay Com- 
pany.—The directors of the Wright Electri- 
cal Engineering Company held a meeting 
Friday and elected the following board of 


officers: President, Frank Ridlon; treas 
urer, D, A. Andrews; secretary, C. H. 
Herrick ; manager, Alex. P. Wright. The 


capital stock of the company is now $100,- 
000. Among other directors are F. E. 
Pettingell and John Post, Jr. The com- 
pany is now occupying its new and com- 
modious offices in the Estes Press, 196 
Summer street, and is engaged in central 
electric plant construction work at Wey- 
mouth, Hingham, Middleboro’, Woburn, 
Haverhill, Nantucket, Clinton, Newbury- 
port and at other important Massachusetts 
cities and towns. 

Storage Battery Railways.—The Union 
Electric Car Company are pushing the 
work on Beverly’s new storage battery rail- 
way as fast as the weather will permit. The 
car house is completed and track-laying is 
voing on ata rapid rate. The electric cars 
ire nearly completed and will be ready to 
vo into immediate commission as soon as 
the rails are ready for them. 

Still Another Form of Motor.—Mr. S. L. 
Holdrege is the designer and Mr. W. 8. Hill, 
the builder of a new type of electric motor 
which has for an advantage a lighter weight 
than most of its predecessors. An experi- 
mental motor rated two horse power weighs 
220 pounds ; has a multipolar field consist- 
ing of eight poles, and the armature so long 
that it works with but two brushes. The 
armature circuit is closed upon itself, the 
current dividing and taking two paths as in 
the bi-polar machines. The field is built up 
of sheet iron as in the armature, and the 
machine is clamped together by cast iron 
pieces. Mr. Holdrege has a 10 horse power 
motor of his design at the factory of the 
Johnson Storage Battery Company, where 
it has been used since January as a dynamo 
for charging battery cells. 

The Thomson Welding Company. — The 
Thomson Electric Welding Company is now 
comfortably established in the new offices in 
the beautiful Fisk building on State street. 
The company’s new factory at Lynn is just 
about completed, so that the manufacturing 
capacity will soon be about doubled, 
and then will be no more than able to keep 
up with orders. Over 300 men will be 
employed when the new works are in 
operation. 

The Springfield Station Plant.—The New 
England Wiring and Construction Company 
has been making rapid progress toward the 
completion of the electric plant in the new 
3oston and Albany railroad station at 
Springfield. Two 50 horse power Westing- 
house engines and the two 500 light Edison 
dynamos are in place and the wiring nearly 
ready for the fixtures which are furnished 





Oil will be used as fuel 
Mr. 


by Bergmann. 
when the plant is put in operation. 
A. R. Bush has superintended the work. 

Should Have Been Sent to Paris.—The 
Electric Gas Lighting Company, of this city, 
has just finished a piece of work of which 
both Manager Burnham and Superintendent 
Lane are justly proud. It is an automatic 
sectional cut-out of unusual size, but built 
on the same general plan as the company’s 
sectional cut-outs for gas lighting or burglar 
alarm circuits, which have met with such 
general favor wherever introduced. The 
instrument is to go to the residence of Mrs. 
Mark Hopkins, at Lake St. Clair, near De- 
troit, which is considered the finest house in 
Michigan, and its construction is such that 
it will prove an ornament wherever placed. 
The instrument is mounted on an antique 
oak base surrounded by elaborate moulding, 
and 18x80 inches in size. Over the appa- 
ratus itself closes an antique oak and plate 
glass cover, which leaves its ornamental 
features clearly in view. The object of the 
cut-out is as its name indicates, to automat- 
ically cut out any part of a gas lighting or 
burglar alarm circuit which has in any way 
become grounded, and thus prevent the bat- 
tery going to waste, and at the same time to 
indicate clearly just where the trouble lies, 
in order that the remedy may be easily and 
quickly applied. 

The battery wire passes through a magnet 

that controls a clockwork having a long 
shaft or pinion wire. This clockwork is 
started and runs while a circuit connected 
with the battery is closed, but stops when 
it is opened. From this clock-controlling 
magnet the circuits leading to different sec- 
tions of the building run through a number 
of contact springs, each resting on the arma- 
ture of the magnet in the corresponding cir- 
cuit. The armature and spring of each 
magnet constitute a normally closed circuit- 
breaker. The armature is provided with 
teeth, forming a rack, so arranged with 
relation to the piniou shaft of the clock, that 
when the armature is attracted its rack will 
mesh with the pinion shaft, which will move 
the armature endwise along the poles of its 
magnet. Thismovement, if continued from 
10 to 15 seconds, will cause the spring to fall 
upon the insulated shoulder of the armature, 
and thus open the circuit containing that 
armature, magnet and spring ; but will pro- 
duce no effect on any other circuit. If this 
circuit be opened during this time, the arma- 
ture merely springs back from engagement 
with the pinion shaft to its normal position, 
so that the next time the circuit is closed it 
will require the full period of 10 or 15 sec- 
onds to open it. Each armature is provided 
with a visual indicator, which shows at once 
if it has been so moved as to open the cir- 
cuit, and the circuit sections are correspond- 
ingly numbered with the indicators. The 
period of closing the circuit to light the gas 
is too short to separate the armature from 
the spring, or to open the circuit at the cut- 
off. 
In the instrument made for Mrs. Hopkins’ 
palatial residence 14 separate circuits are 
provided for, and all the parts are propor 
tionally large. The clockwork was fur- 
nished by the Howard Watch Company, and 
is the same as used in their watch clocks. 
The main pinion is 15 inches long. All 
metallic parts are heavily silver plated, and 
all screws blued. Silk and rubber enter 
largely into the construction of the magnets, 
and all electrical connections are heavy sheet 
platinum, making them more positive and 
lessening the liability to oxidization. The 
workmanship throughout is of the highest 
order and the fine appearance of the appa- 
ratus causes the wish that it could have 
been exhibited at Paris, where it would have 
held its own among other samples of Ameri- 
can enterprise and skill in electrical instru- 
ment making. 

Brief Mention.—Mr. T. P. Bailey, general 
manager of the street railway department at 
the Chicago office of the Thomson-Houston 
Company, has been in Boston for the past 
ten days. Mr. F. C. Todd, of the same 
department, accompanies him. 

Mr. Edward Blake, of the firm of Sawyer 
& Blake, the New England managers of the 
Sprague Company, is to take his vacation 
in the down-east provinces, starting this 
week. The St. John Exposition will be 
one of his objective points. 

Col. Hewins, of the Union Electric Car 
Company and the New England Weston 
Electric Company, also takes his vacation 
down-east next month, visiting the new 
Algonquin Hotel in the Lower Provinces. 

Mr. John J. Carty. of the Western Elec- 
tric Company. has been in Boston and 
Providence during the past week or two. 

The Wainwright Manufacturing Com- 
pany.—The Wainwright Manufacturing 
Company, of Massachusetts, thoroughly re- 
organized and under new and efficient man- 
agement, is now well established at 34 
Oliver street, and in the field for and ob- 
taining a large business in its well known 
lines. 

The Boston Train to Niagara.—Col. C. 
M. Ransom. of Modern Light and Heat, has 
issued a circular letter containing particu- 
lars of the special cars from Boston for the 





Niagara Falls convention. The party will 
leave Boston at 3 p. M., on Monday, August 
5th, going via Fitchburg Railroad and Hoo- 
sac Tunnel. The fare for the round trip 
will be $14.20. $10.65 going and $38.55 re- 
turning, and the sleeping car rate will prob- 
ably be $2.00 each way. If a sufficient 
number of ladies are in the party a special 
car will be reserved for ladies and gentlemen 
accompanying them. Passing through the 
tunnel will give an opportunity for seeing 
the famous electric light installation there 
and the party will arive at Niagara in time 
for breakfast Tuesday. Arrangements have 
been made for convenient connections and 
low fares from Providence, Worcester and 
Springfield, and doubtless the party will 
gain Jarge accessions from those cities. 
Boston, July 22, 1889. 7 Wea 
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An Important Patent Relating to 
Alternating Currents. 

A patent just issued to the Westinghouse 
Electric Company, assignees of Rankin 
Kennedy, the Glasgow electrician, has an 
important bearing on alternating current 
distribution, if the patent should be sus- 
tained. The inventor describes the im- 
practicability of lighting when the converters 
have their primaries in series in the main 
circuit, and then sets forth his remedy in 
these words : 


**T have found that a counter electro- 
motive force is set up in a coil of wire 
carrying an alternating current and wound 
upon an iron core, and this counter electro- 
motive force is proportionate to the size of 
the iron core and the length of wire in the 
coil surrounding the core. I have also 
found that when the secondary circuit of a 
properly-constructed secondary generator is 
open or disconnected and an alternating 
electric current is applied to the primary 
coil a counter electro-motive force is de- 
veloped in the primary coil which is 
practically equal to the applied electri - 
motive force. When, however, secondary 
currents are allowed to develop in the 
secondary coil, the counter electro-motive 
force is so modified that a primary cur- 
rent flows which varies approximately 
directly as the resistance offered to 
the development of the secondary cur- 
rent. Availing myself of this discovery, 
I have devised a new method of distribution 
of energy by alternating electric currents, by 
which the secondary generators are rendered 
independent and self-governing, each receiv- 
ing its appropriate current independently of 
all the others and each deriving from the 
source an amount of energy proportionate to 
that which is actually consumed in the sec 
ondary circuit. In carrying this method into 
operation the primary coils of the secondary 
generators are connected with the source of 
energy in branch or derived circuits and the 
secondary coils are closed through the lights 
arranged in parallel arc. In such an organi- 
zation each secondary generator receives its 
current independently of all the others, and 
the primary current in cach secondary gener- 
atcr increases as the resistance in its second- 
ary circuit decreases: or, in other words, the 
primary current increases as the current in 
the secondary circuit increases. From this 
it follows that the energy supplied to the 
primary coil or consumed by the secondary 
generator may be made nearly directly pro- 
portional to the work being done, and the 
whole system becomes self-regulating and 
flexible.” 

The single claim of the patent is to a 
method of regulating, which stripped of its 
verbiage is simply a broad claim to the paral- 
lel or multiple arc arrangement of the con- 
verters in an alternating current system of 
distribution. 

The Westinghouse company has already 
commenced suit against the Bedford (Pa.) 
Electric Light and Power Company, a local 
company using the Thomson-Houston alter- 
nating apparatus. Two bills were filed, one 
based on the above patent, the other on a 
patent granted May 25, 1886, to Mr. George 
Westinghouse, Jr., for converters. 

——_  om-—— 


Ships having dynamos on board frequently 
find that they exert an influence directly 
opposed to that mysterious something in the 
polar north to which the needle owes its 
allegiance. Sir William Thomson says he 
has discovered beyond doubt that when 
single wires are employed—the ship's iron 
hull being used for the return conductor to 
the dynamo—there is the greatest disturb- 
ance and the widest deflection of the needle, 
but that the alternating system, when care- 
fully installed, does not. except under un- 
usual conditions, affect the true pointing of 
the needle. Thisis, of course, a very impor- 
tant point, and to a certain extent solves the 
difficulty. The nautical as well as the 
scientific world has good reason to extend 
its thanks and congratulations to Sir 
William Thomson for this important dis- 
covery. 





PERSONAL, 

Mr. T. P. Conant, manager for the Elec- 
trical Accumulator Company for the State 
of Michigan, is visiting former New York 
friends. 


Mr. Jobn I. Sabin, the eminent telephon- 
ist of the Pacific slope, will pass through 
New York next week en route to the Paris 
Exposition. 


C. A. Faure,of the Electrical Accumulator 
Company, sailed for Havre on the French 
line last Saturday, for brief examination of 
the Exposition Universelle. 


Mr. F. B. Trout has retired from the 
position of general manager of the Wood- 
ward Storage Battery Company. Mr. 
Trout’s many friends in electrical circles 
will all wish him well wherever he may 
locate. 


Thomas A. Edison has been honored by 
the Board of City Trust, Philadelphia, which 
conferred upon him the John Scott Legacy 
Medal, offered by the Franklin Institute for 
meritorious inventions. The medal is given 
to Mr. Edison for his recently patented 
mimeograph, a device for copying writings, 
drawings and other pen and pencil! work. 


Mr. James Kempster, the Electric Club 
fisherman, returned from ‘‘The Oceanic,” 
Star Island, N.H., last week, having eclipsed 
the record for a great catch. <A cod-fish 
weighing 79!4 pourds was his first great 
prize, which was followed by a catch of 186 
smaller fishin oneday. These evident facts 
are all substantiated by Proprietor Frisbee, 
of ‘* The Oceanic,” in an official document, 
duly signed, witnessed and sealed in a man- 
ner most convincing. 


Mr. A. C. Smith, after an absence of 
three months, has accepted the general sell- 
ing agency for the entire produce of the 
Non-Magnetic Watch Company of America 
(Paillard’s patent). Mr. Smith is an active, 
wide-awake young man, thoroughly famil 
iar with the watch trade of this country, as 
well as the demands in electrical circles for 
watches that will not be affected by electric- 
ity. Ina recent interview Mr. Smith says : 
‘**We shall adopt a vigorous, aggressive 
policy, and push our watches to the utmost, 
knowing that they have the merit to back it. 
Every time a reputable company comes out 
with a non-magnetic watch it indorses the 
fact that there is a real necessity for such a 
watch. Of their meritstime alone will tell.” 


. 


Mr. T. Carpenter Smith, the well-known 
electrical engineer, in his testimony in the 
Kemmler case, said he had received a shock 
from a Westinghouse dynamo. It was a 
voltage of 1,050, and the sensation was as if 
the entire body had been struck by a num- 
ber of loose bricks. This feeling lasted 
about ten seconds, and dazed, but did not 
make him unconscious. His legs gave way 
and he fell tu the floor. It took15 minutes 
for him to recover, and the only effect was 
a burn on the hand where he touched the 
machine. The witness said he was in a 
favorable position to receive a full shock. 
From his own knowledge Mr. Smith said 
that a shock of 1,000 volts was considered 
of but little danger by the men used to 
handling the machines. He knew of five 
or six men who had received shocks of this 
force and not experience any injurious 


effects. 


Bad Subways Cause More Trouble. 

Mr. Shepard Knapp has reported to the 
police that during the storm of Friday night 
carpets in the cellar of his warerooms, 102 
West Fourteenth street, were damaged to the 
extent of $10,C00. The water entered the 
cellar through a defect in the pavement made 
by the electric subway contractors. A suit for 
damages will be brought against the city. 


<b 


Repeal the Law. 
[From the Commercial Advertiser.} 

Until it shall be shown beyond question 
that death by electricity will be certain in 
all cases, the old punishment by hanging 
ought to be retained. It is quite evident 
that the present law should be repealed as 
speedily as possible, and not be re-enacted 
until considerably more is known about 
electricity and its workings. 
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x", Henry L. Hallett has been ap- 
pointed examiner to take testimony in the 
case of the United States against the Amer- 
ican Bell Telephone Company by Judge 
Colt of the United States Circuit Court at 
Boston. 


x", Wm. Vogel, the inventor of the vogel- 
phone, claims that his instrument will en- 
able him to talk between Paris and Chicago. 
Hurry up and get that instrument to work- 
ing, Vogel, there are several ex-Parisians 
(no reference to Haskins or Beetle) in Chi- 
cago who would like to talk to their friends 
across the water. 


»*, All who attend the Telephone Con- 
vention at Minneapolis (commencing Sep- 
tember 10th) should secure their rooms by 
communicating direct with C. W. Shepherd, 
Esq., manager of the hotel. Exhibitors 
may also secure parlors for their exhibits in 
the same manner. The hotel is on the 
American plan, and the rates to delegates 
will be $3.00 and $3.50 per day, the latter 
price including room with bath. 


«*, Within the past week there has been 
a material improvement in the inter-town 
service of the Southern New England Tele- 
phone Company. <A week ago Superintend- 
ent Baker announced that all connections, 
unless otherwise ordered, would be made 
over the ‘‘ metallic” circuit. Such has been 
the case, and conversation hus been carried 
on with much more than usual ease through- 


out the State, and Mr. Baker has received 
much praise for inaugurating the change. 


«*, Every one who expects to attend the 
Minneapolis Telephone Convention should 
at once engage accommodations in the ele- 
gant special train that is to be run through 
without change provided a sufficient num- 
ber of passengers are secured. A trip of 
this kind would bea delightful one. Send 
in your name to Secretary C. H. Barney, 
No 510 West 23d street, New York, at once 
and take in the great West and meet the 
telephone workers of that section in their 
own territory. 


»*, The commissioners of the District 
of Columbia opened bids for the erection 
and placing in operation a police patrol sys- 
tem in the seventh or Georgetown precinct. 
The Gamewell Company offered to do the 
work for $3,875, while the Municipal Signal 
Company, of Boston, proposed to do it for 
$3,600. The latter wrote a letter with their 
bid, stating that the specifications for the 
work were so drawn up as to practically 
shut out all but the Gamewell box, and that 
they were prepared to furnish a superior 
article for less money. |The commissioners 
told the representative of the Municipal Com- 
pany that his statements would receive care- 
ful consideration. 


x", The telephone exchange at Pittsfield, 
Mass., is in a very prosperous condition. 
There are now over 300 telephones in this 
exchange, a larger number than ever before. 
There are many who have private wires. 
The manager, Mr. Wilson, who now has 
charge of the instruments here, is one of the 
best and most competent men who has ever 
had charge of the business here. He is 
obliging and prompt to make repairs when 
the instruments get out of order. He is con- 
stantly putting in new instruments. He says 
that the long distance wires will reach this 
town from the north in about two weeks. 


y*, Lineman Buffum, of the Southern 
Massachusetts Telephone Company, is at 
present engaged, with a force of 12 or 15 
men, in laying a long-distance line to Fall 
River. The first poles were set last week, 
and the men have already reached North 
Dighton. A week and a half, or perhaps 
two weeks more, will complete the line, 
with the exception of the wire stringing, and 
that will most probably engage the men 
from three to four weeks. The cross-bars 
are to be braced in the most approved 
fashion, as they are seen in the city, and 
there will be little repairing done after the 
line is completed. 





An Opinion Regarding Telephone and 
Electric Railway Companies. 


In view of the effect of electric railways 
upon telephones the decision of Chancellor 
W. H. DeWitt at Chattanooga has been 
looked for with interest by telephone and 
electric railway officials. The opinion, 
which is given in full, is as follows : 


The East Tennessee Telephone Company vs. 
The Chattanooga Electric Street Railway 
Company— Motion to Dissolve Injunction. 


THE OPINION. 


The complainant, a Kentucky corporation, 
operates a telephone exchange in Chatta- 
nooga. 

The right of way over and through the 
streets was granted to it by the city in 1880, 
and the company has been doing business 
under the grant ever since that time. 

Respondent company organized under the 
general corporation laws of Tennessee in 
October, 1888, as a street railway company, 
with power to operate its cars by electricity. 

The city granted to it the right of way 
through its streets and the company is 
ready to operate its cars by electricity. 

The complainant obtained an injunction 
upon the alleged ground that the operation 
of respondent’s cars by the plan or system 
which it proposes to put forward, will do 
irreparable mischief to its plant, business 
and franchise ; and the way whereby, it is 
insisted that this will be done is pointed 
out. 

Complainant insists that the plan for the 
operation of respondent's cars, or one simi- 
lar to it, has been tried in other cities, which 
resulted in great injury, if not total destruc- 
tion, to the telephone exchange, and that 
the like result will occur here if it is per- 
mitted to proceed. 

Complainant further insists that the re- 
spondent’s plant is what is known as the 
‘Sprague Overhead System.” That it consists 
of a large copper wire suspended overhead 
along the centre of the railway track sup- 
ported into position by wires or arms 
attached to posts on the side of the street. 
That the electric current used to propel the 
cars is transmitted through this wire (called 
the ‘‘ trolley wire”) and has a force of 300 
volts. That is to say, its proportion is 
1,000 times the force of the delicate current 
which the complainant is obliged to use. 

The complainant also insists that the affi- 
davits of electricians in the United States 
have been filed by it and that they show 
these important facts : 

1. That the *‘ double trolley” system is an 
approved system. 

2. That it prevents injury to telephones. 

3. That the Sprague system uses the 
‘double trolley ” wires in other cities. 

4. But that the ‘‘double trolley” 
are not to be used in Chattanooga. 

And, further, the ‘‘ double trolley” 
prevent injury. 

To continue the injunction, complainant 
has introduced affidavits of several elec- 
tricians in support of its positions, and it is 
insisted that the damage which would result 
to complainant is peculiar and irreparable, 
not at all susceptible of being estimated in 
damages, and, therefore, the injunction 
ought not to be dissolved. 

Respondent, Electric Street Railway Com- 
pany, answers and denies the material points 
above stated ; and especially denies that if it 
is permitted to put its wires overhead and 
operate its system that it will injure or 
destroy the business of complainant in any 
manner whatever. Respondent alleges that 
its system is used in many places and that no 
injury has been done to properly constructed 
telephone system. 

And, further, that the wires upon which 
the electric current is to be transmitted has 
been properly insulated and protected by 
guard wires, so that is impossible for the 
telephone wires to come in contact with the 
electric railway wires, etc. It is said for 
respondent, when we enter the city where 
we encounter the telephone wires, we have 
adopted an additional precaution, which has 
never been adopted heretofore or elsewhere, 
viz: And then goes on to state in what this 
new discovery consists. It is not insisted 
that the plan of respondent is the ‘‘ double 
trolley ” system—or like it. 

Respondent further insists that complain- 
ant’s telephone plant will be but little inter- 
fered with, and none, if its telephone lines 
are properly conducted. 

Further, that the complainant, by the use 
of ordinary care and the outlay of a small 
amount of money, can remedy the antici- 
pated evils and greatly improve upon its 
poor and inefficient service. 

In other words, it means, in substance, 
that if the complainant will add to its plan of 
operating its telephones the method suggested 
by respondent, or the like, the injury con- 
templated by complainant could not occur. 

Respondent also supports its positions by 
the affidavits of several learned electricians. 

And now moves to dissolve the injunction. 

In view of the above statement of the 
case, what are the legal relative rights and 
duties of the parties upon the motion ? 

Two questions arise in this case : 


wires 


will 


| of eminent domain. 





1. In point of fact, will the injury appre- 
hended be inflicted ? 

2. Is the injury one to which the law 
compels the complainant to submit, or is it 
one against which the law will give protec- 
tion ? 

Telephone companies, under the acts of 
the Tennessee Legislature, have the power 
Being public, their 
property cannot be taken for other public 
companies, unless such other companies are 
organized under laws which provide that it 
may be done. 

We are aware of no provision of law in 
Tennessee permitting this to be done by a 
street railway company. It does not appear 
that any statute empowers a street railway 
company to condemn the property of other 
public companies, nor does the law confer 
upon such companies the power to condemn 
the property of private persons within the 
city limits. 

The telephone company having been in 
possession, under its charter and the city 
ordinance, years before the charter of re- 
spondent company was obtained, and the 
right of way granted to it by the city, 
acquired a vested right to use the strip of 
earth along the line of its poles through the 
streets. 

The ordinance granting the right of way 
and easement of user constituted a contract 
which the city itself could not impair, unless 
this right was expressly reserved, and 
especially in this so since the telephone 
company has accepted the grant, and is 
operating under it. A franchise is the legal 
right to use tangible corporate property in a 
prescribed way for profit. It is property, in 
a sense, and cannot be destroyed without 
making compensation. The law is the same 
with respect to easements. 

The telephone company’s franchise, or 
right to use its corporate property for the 
use of its chartered business, as known and 
recognized at the time of the grant to it, was 
and is a vested right entitled to be protected 
as ‘‘ property ” under the law. 

Respondent company, not having the right 
to exercise the power of eminent domain in 
this case, of course, cannot proceed to con- 
demn and pay for complainant’s property 
for the use of respondent company. 

If respondent company’s plan or system of 
operating its street cars by electricity should 
result in the partial or entire destruction of 
complainant’s propery, it would be liable for 
the damages. 

The acts of the Tennessee Legislature 
authorizing electricity to be used by street 
railways, does not prescribe the mode of 
utilization. 

In such cases, where the mode of use is 
not prescribed, the law is that a company 
invested with franchises, the operation of 
which is affected with a public use, must in 
the construction and operation of its works 
use the best and most approved devices that 
skill and science has devised to prevent 
injury from the exercise of the powers given 
by the grant, either to public or individual 
rights. This is the rule to prevent injury in 
all such cases. Of course, unless injury 
results to others, the rule does not apply. 

Generally in the law, as well asin all other 
human literature, antiquity is the founda- 
tion. He who knows the older can distin- 
guish what is new. He who deals only in 
the new cannot tell how fresh or stale his 
opinions are, nor whence they are derived. 

If the complainant’s system of operation, 
is defective, it will not affect the respond- 
ent’s liability. The electric current used 
in telephony is too feeble and delicate to do 
injury to others. The inferiority of com- 
plainant’s works is immaterial in this contro- 
versy. 

If it were a question between the telephone 
company and its patrons, or between it and 
some one who claimed to have been injured 
by the company, the condition of the com- 
pany’s works would be material. But the 
question here is, whether the telephone 
company has been injured by respondent 
company. The question here is not as to 
the completeness of the telephone company’s 
plant, but as to the railway company’s 
rights and duties. 

The controlling principle of law on the 
motion before us is, if the complainant com- 
pany apprebends injury and can satisfy the 
court that injury will come if respondent's 
cars are operated under its plan or system, 
complainant company has a right to con- 
tinue the injunction. 

Affidavits will not be received to continue 
an injunction, unless irreparable mischief 
may ensue from a dissolution. 

The general rule is to not receive affida- 
vits to continue an injunction, except where 
the injunction is the remedial and only effi- 
cient part of the bill from the very nature 
of the subject matter in dispute, and where 
the parties cannot be put in statu quo, if the 
injunction be dissolved. A learned judge 
once said : If affidavits can be received to 
keep up an injunction, they should be re- 
ceived in opposition. And this rule has 
sometimes been practiced before able judges. 
It appears, however, somewhat like a trial 
on the merits, at chambers. Tobesure, the 
affiants are not cross-examined by either 





side. I have, however, considered the affi- 
davits filed by both the complainant and re- 
spondent. 

The dissolution of an injunction is a 
matter within the sound discretion of the 
court even when the allegations of the 
court are fully met and denied. Courts of 
equity have constantly declined to lay down 
any rule which shall limit their power and 
discretion as to the particular cases in which 
injunctions shall be granted or withheld or 
dissolved. There is wisdom in this course, 
for it is impossible to foresee all the exigen- 
cies of society which may require their aid 
to protect rights or redress wrongs. A 
great name in the law contends that this 
jurisdiction should be fostered and upheld 
by a steady confidence. The discretion of a 
judge, it is true, is said to be the law of a 
tyrant—it is always unknown. 

It is different in different men. It is 
casual, and depends upon constitution, tem 
per, taste and passion. In reference to the 
discretion as to granting and dissolving in 
junctions, Mr. Justice Baldwin said : Ther 
is po power the exercise of which is more 
delicate, which requires greater caution, 
deliberation and sound discretion, or is more 
dangerous in doubtful cases. 

Inasmuch as I am not fully satisfied that 
injury will result to complainant by the 
operation of respondent’s system, and es- 
pecially as it is assumed for respondent, 
that it has adopted for the operation of its 
cars by electricity, an additional precaution. 
which has never been adopted heretofore or 
elsewhere, I am content to dissolve the in- 
junction for the present, upon condition 
that respondent company enters into bond 
with good personal security in the sum of 
$10,000 payable to complainant, con- 
ditioned, to pay such compensation or 
damages as may be adjudged or decreed in 
favor of complainant in this cause by reason 
of the operation by respondent of its cars 
by electricity. 

While I greatly respect the opinions of 
those who differ from me in the conclusions 
to which I have come, so far as their 
opinions contradict the opinion now given, 
I must say, ‘‘ Cato amicus, et Plato amicus ; 
sed major amicus veritas.” 

WitiramM Henry DeWi1r't, 
Special Chancellor. 


Investigating Electricity. 








THE ELECTRIC CUR- 
EXECUTION 


THE UNCERTAINTY OF 
RENT AS A MEANS OF 
OF CRIMINALS. 





The taking of testimony in the Kemmler 
reference case continued last week. Our 
readers are aware that Kemmler is con- 
demned to be killed under the new law of 
this state which provides that electricity 
shall be the method adopted in executing 
criminals. His attorney, W. Bourke Cock- 
ran, secured a reference of the case for the 
purpose of investigating this unusual method 
of executing the law. 

One of the witnesses examined was Com- 
missioner Gibbens of the Board of Electrical 
Control. Before he had been sworn Mr. 
Cockran asked him what was the greatest 
electrical resistance he had ever known any- 
body to offer. Mr. Gibbens answered: ‘*The 
resistance of the companies in New York to 
putting their wires under ground.” 

In response to queries Mr. Gibbens said 
he thought it difficult to generate a current 
which would kill every animal. One 
current might kill a dog, but the same 
current might not kill another dog; one 
current might kill some particular man, but 
might not kill some other man. The 
lawyer and the witness exchanged questions 
and answers and views about the experi- 
ments conducted upon dogs by Harold P. 
Brown, at Columbia College, and Mr. 
Cockran asked : 

Q.—Did al] the dogs die» A.—No sir. 

Q.—Did you observe the effects of the currents 
upon those dogs not immediately killed? A.—I did. 
The dogs suffered frightful agony. They gave vent 
to it in howls and piteous wails, and fell exhausted 
at the bottom of the cage. It was the most horrible 
sight I ever looked on. 

y Assistant Attorney-General Poste—Can you 
tell of a dog to which the alternating current was 
applied where he indicated pain and did not die * 
A.—There was one that had the current : 
He suffered as I have described and did not die. 

.—Have you any doubt, asa scientific observer 
an a student of electricity, that an electrical 
current can be produced by a dynamo of sufficient 
energy, having reference to voltage multiplied by 
amperes, to kill a human being when appl 
scientifically ’ A.—I have great doubt 


Commissioner Gibbens compared elec- 
tricity and whiskey as to their effects upon 
different men. He said that one man might 
drink a pint of whiskey and get fat on it. 
Another man might drink a pint of whiskey 
and die. One man would fight a burglar in 
his house and perhaps arrest him. Another 
man at the sight of a burglar would be 
frightened to death. It would be this way 
with electricity, thought Mr. Gibbens. 
Two men would be effected differently. 
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John H. Noble, the Westinghouse expert, 
was called to tell about the experiments 
made at Edison’s Laboratory. which had 
been visited by the Referee Becker and party 
the Friday preceding. Several of the party 
had subjected themselves to the electrical 
current in order to have their resistance 
measured. The measurements as between 
individuals varied, one man’s resistance be- 
ing as low as 1,070 ohms and another's as 
high as 2,500 ohms. Besides this showing 
that different men differ in their resistance, 
it was shown by several tests upon the same 
subject that his resistance varied at different 
There was only one subject who 
measured the same twice. He was the 
young man whose record was 2,500 ohms. 
c. S. Hatch, the lawyer for Kemmler, 
showed two measurements. Mr. Cockran 
asked Mr. Noble : 

() —If it was a piece of wire that was being meas- 
red would it have shown different resistances ¢ 

No, it would be the same each time. 

) —Do you know anything about what were the 
sations experienced by those who were subjected 

the tests A.—No. , 

A general conversation then showed that 
re were no specially strange sensations 
eltexcept by Mr. Hatch, who felt the shuck 
his wrists. The next witness was Alex- 
ler McAdie, a specialist on atmospheric 
ectricity. Mr, Cockran examined him. 
(). Have you ever observed the effect of electric- 
on human beings?’ _A.—Yes. The first effect 
m current charges would be unconsciousness, 
h paralysis of the nerves and then of the muscles, 
lowed by a suspension of respiration and of cir- 
ation. 
).—What would be the effect of the instrument 
vised by Mr. Brown to cause death’ A.—Itis a 
iestion whether it would kill or not. The sensa- 
is of the subject would depend upon his physical 
istance. The effect would depend, too, upon the 
ite the current from his head to his feet might 
ose to take. The man might be shocked almost 
he extent of death on one side and be alive on 
other. It would depend upon the nature of the 
in, the structure of the body. The skm would 
ve something to do with it. This would be true 
vever powerful the current. 
).--From anything now known to science is it 
wn that the current would pass through a vital 
t? A.—No, I think not. 
).—What would be the effect if the man was not 
ed by the shock? A.—It would be to carbonize 
volatilize him ; that is, to burn bim up. He would 
charred like charcoal. 
).—Mr. Brown said that sponges, if wet and 
placed next the skin, would prevent burning. Do 
ithink soy A.—No, Idonot. The sponges might 
burned. 

).—It is perfectly resonable to suppose that the 

in would not die by shock, is it noty A.— Yes, 


times. 


z 


} 


).—The law provides that the current shall be 

pt up until the man is dead. Now then it might 

that the shock would not kill, but that the man 

ild be burned to death, might it not? A.—Yes, sir. 

Mr. McAdie thought that the water used 

keep the electrode sponges wet might 
irip so as to divert the current of electricity, 
dso prolong the agony of the victim. Mr. 

‘Adie told of a woman struck by lightning 

id apparently killed. 

"here were no heart sounds, norespiration, 

d her face was dark. She was taken toa 

izza, and the clothes about the neck and 

iist loosened. Artificial respiration was 
induced. It was tried because the woman 
is apparently dead. At last she was given 
up for dead. Then a twitching of her right 

g was noticed, and the dark color disap- 
peared from her face. From half to three- 

iarters of an hour after the shock there 

cgan to appear signs of consciousness, She 
could hear, but could not speak. By and by 
le recovered completely. Mr. McAdie 
described the case of a man reported in the 
n the London Lancet of Oct. 1, 1887. He 
iad been hit by a thunderbolt, and was dead 
24 hours, Finally he came to life again. 
\).-Is there anything in electrical science which 
monstrates that a human being may be certainly 
led by electricity’ A.—It is capable of being 
onstrated, I think, and will be some day, but it 
is not been demonstrated yet. 
().-Can a machine be devised which will kill, so 
uv as science knows now? A.—I think not; not 
yway so that the person operating it could tell 
th certainty. 
().--Are you not certain? A.—We are not certain 
mony of this sort in electricity. It would be 
i lengthy death, I think ; a gradual burning of the 
sn. 

\.--Is there anything to show what causes death, 
\nything in electrical experiments? A.—Not that 

‘know or understand. I know of no case where 
‘he body of a man supposed to have been killed by 
electricity has been cut to getat the muscles and 

erves to show how the poses has acted upon 

them. There was a man named Quinn who was 

led at an electric light establishment. On his 
right temple there was a scar two and one-half 
iuches long and one-half to three quarters of an 

h wide, evidently where the wire had touched 
him. His moustache was burned, his face burned, 

1 [ could trace a red line of varying width down 
lis body, evidently marking the of the cur- 
reut. He had been in contact with the wire a very 
hort time. If he had been kept there a long while, 
p-obably the burning would have continued. 

Mr. Poste cross-examined Mr. McAdie as 
to his knowledge of electrical science, and 
‘ir, MeAdie declined to answer many of the 
(uestions, on the claim that they were not 
couched in comprehensible scientific lan- 
suage, however many scientific words were 
in the queries. The amusing colloquy be- 
tween the witness and the lawyer was broken 
up by the appearance of Charles Tupper and 
his famous dog,’ Dash, that had received 
such a severe shock from an arc light wire. 
Dash is a handsome dog of St. Bernard and 
( ollie breed. has long black hair, a gentle 
lace, is 2144 years old, and weighs about 88 
pounds. When he was brought before the 
lawyers and electrical sharps yesterday 
Dash was full of life, and no one would 
have guessed he had been dead and half 





buried on July 2d. Mr. Cockran said: ‘‘That 
dog may do more to save Kemmler’s life 
than all his lawyers.” 

Mr. Tupper said everybody declared the 
dog to be dead after he lay on the wire. 
He lay there fifteen minutes. The electric 
wire foreman told him, ‘‘ There’s no 
necessity to take the dog off the wire. He’s 
dead.” To all appearances he was dead for 
seven or eight hours, and then he began 
slowly to revive. 

Dash and Mr. Tupper went away then, 
and Mr. McAdie described how he experi- 
mented on top of the Washington Monu- 
ment to determine the potential of the air in 
a thunder storm. There was a large risk 
in the work. He had an insulating blanket, 
which he folded and stood upon. He had 
some apparatus which gathered into itself 
the electricity in the air, which at that time 
was jammed full of electricity, and was 
sometimes going off in thunderbolts. He 
had a machine which indicated the amount 
of electricity contained in the atmosphere 
about him. The machine could register up 
to 3,000 volts, and it had reached this meas- 
urement when he took his life in his hands 
by touching the instrument which had gath- 
ered into itself the electricity. By placing 
his hand upon the collector he absorbed 
within his body that quantity which the 
collector had gathered from the air. The 
indicator showed that its potential was 3,000 
volts. Mr. McAdie said that his hair stood 
on end, and that there were other man- 
ifestations that his body was charged with 
the electrical fluid. He stood it for a little 
while, and then leaning over presented his 
knuckle to the iron frame work of the mon- 
ument, and immediately a spark leaped 
from his knuckle to the iron. Mr. Cockran 
asked if there was any other manifestation. 
Mr. McAdie replied that he thought this 
was manifestation enough, and when asked 
for his conclusion he said that the experi- 
ment would show that the mere fact that 
there is a voltage of a certain amount in the 
machine will not assure death. 

Dr. Frederick Petersen, of this city, testi- 
fied as a witness for the State that he assisted 
Harold P. Brown in the experiments upon 
dogs and other animals last summer and last 
fall. When asked his opinion as to the 
relative vitality of man and animals, he said 
that vivisection shows conclusively that an 
animal can endure a severer attack upon life 
thancan a man. An operation upon the 
brain or the intestines of a man would prob- 
ably result in death, but a similar operation 
upon an animal could be made with less 
likelihood of fatal consequences. The vel- 
ocity of the nerve sensation is 90 feet a sec- 
ond; that of electricity is infinitely greater, 
though it has not been definitely measured. 

Q.—Basing your answer upon all your observa- 
tion, reading and experience, will you say that in 
your opinion an electric current can be produced 
by artificial means and be so applied to a human 
yn | as to cause death in every case? A.—I think 

Q.—*o as to cause death in every case instantly * 
A.—Yes, sir. 

Q.—And so as to cause death painlessly as well as 


instantly y A.—Yes, sir. 
Q.—Can the electrodes certainly be arranged so 
that no burning effect will be produced ¥ A.—Yes, 


sir. 

Q.—If the electrodes are applied to the head and 
feet, as proposed in the execution of criminals, how 
will the electricity diffuse itself through the body ? 
A.—It will diffuse itself throughout all the tissues 
within the skin—that is, through the whole body. 

Q.—Is an alternating current more or less danger- 
ous than a continuous current » A—It is more dan 
gerous. 

Q.—Did you ever administer to a patient a current 
of 1,000 voits y A—No, sir, never. 

Then how do you know |with great emphasis] 
that man’s resistance is less that an animal's’ It 
is anything but your belief» A—It is my opinion 
as a scientific observer. 


Dr. Petersen described how he had dis- 
sected the dogs killed by Mr. Brown. He 
said he knew they were dead because respir- 
ation had ceased, the heart had stopped its 
work, and the eyes were not affected by the 
touch of his finger. Lawyer Hatch wanted 
to know if the stopping of breathing was a 
certain sign of death, and there was a laugh 
when Dr. Petersen said, ** Yes, if it contin- 
ues.” As tothe dogs, he said that in the 
case of one of them the left auricle of the 
heart had ceased beating, but that the right 
auricle continued beating for thirty-six hours 
after the dog had been cut open. 


Q. —Don't you think this dog could have revived as 
Dash did if it had not been dissected  A.—No, sir. 
This dog and the others were dead. There has fre- 
quently been dissection of animals while the right 
auricle has remained beating. It is not uncommon 
for the heart to beat after being cut from the body. 
Rabbits’ hearts will beat for ten hours, dogs’ hearts 
often for half a day. 

Q.—How 7 volts will kill always ’ A.—In the 
neighborhood of 1,500. I base that belief on the ex- 
periments with the dogs. 

Q.—Is it necessary to know the resistance of the 
= in order to regulate the power to kill? A.— 

es, sir, 

.—How, if you don’t know the resistance of 
Kemmler, will you determine the amount of force 
necessary to be used in his case? A.—It would 
os - more than 3,000 ohms, and 1,500 volts would 

m. 
Q.—Might not the resistance of a man go up to 
sy vt = aga ’ A.-- Yes; a dog at Edison’s went up 


Q ple sustain a shock of 
more than 1,500 volts and live ? A.—It may be, but 
it is inconceivable to me. Ifa man’s skin is moist 
his resistance never would go beyond 20,000 ohms. 

Referee Becker interjected some questions 
about the comparative certainty of hanging, 
and of electricity. He wanted to know if 


.—Might not some 





the rope method wasn’t a ‘‘ dead sure thing,” 
and Dr. Petersen said it was. Then Mr. 
Becker spoke of the many more factors in 
the electrical method, and asked if there 
wasn’t greater possibility of accidents, 
which would make that method less cer- 
tain than hanging. Dr. Petersen said 
the electrical scheme was more compli- 
cated, but that in the hands of experts 
it would be all right. In reply to the query 
whether hanging was painful, the witness 
said that when the neck was broken by the 
drop there is no pain, because death is in- 
stantaneous, but when death is caused by 
suffocation alone, then there certainly is 
pain. In death by electricity the velocity of 
the current is so great that immediately 
after its application unconsciousness ensues. 
He said that we couldn’t tell about all these 
things for sure, however, because no one 
knows but that, even with the guillotine, 
the head, after being cut from the trunk, 
may have life in it for a moment. 

John H. Noble, the Westinghouse expert, 
was recalled by Mr. Hatch. He described 
how he had got a shock while fixing a 1,050- 
volt dynamo in Denver 15 months ago. It 
was a machine used for 1,500 lights. He 
slipped and touched the safety catches with 
the fingers of both hands. Involuntarily he 
leaped three or four feet. The pain was in- 
tense and his fingers were burned. They 
did not get well for three weeks. He said 
he did not know of any current which could 
be depended upon every time to kill. He 
had tested his resistance and found it varied. 
In deciding how much force is necessary to 
kill, he said there must be a volt of power 
for every ohm of resistance. So a man 
whose resistance is 1,200 ohms would re- 
quire 1,200 volts to be done to death. At the 
same time he said that the capacity of the 
Westinghouse dynamo is only 1,050 volts 
and could not be increased more than 200 
or 300 volts without danger. If a man’s re- 
sistance were 2,500 ohms the machine 
couldn’t do the work. 

Francis W. Jones, electrician of the Postal 
Telegraph Cable Company, and general man- 
ager of the United Lines Telegraph Com- 
pany, gave figures showing the varying 
resistance of men upon whom he had ex- 
perimented. Using one cell he found that 
his own resistance, merely through the tips 
of his fingers, was 80,000 ohms; with 10 
cells it was 37,000 ohms. Later, with one 
cell, it was 31,000, and then with 10 cells 
again it was 24,500. Two minutes after, 
with one cell, it was 36,500 ohms, and then, 
with 10 cells, 21,500. A final test with 10 
cells showed 17,000 ohms resistance, and 
with one, 21,000, and then with 19 again, 
16,000 ohms. When he had read the table 
of measurements upon others, Mr. Hatch 
ask 

Q.—Can you tell how many volts will be necessary 
to produce death ¥ A.—I cannot. 

.—Did those experiments by Mr. Brown show 
anything as to the relative strength of the two cur- 


rents’ A.—They show nothing certain to my 
mind. 
Mr. Hatch wanted Mr. Jones to say 


whether there could be any standard of 
resistance to be used in determining how 
much voltage to give criminals. He 
answered that there would have to be 
measurements of all sorts of men, thin, fat, 
long, short, heavy, light, hairy and not 
hairy men, with heavy heads of hair, and 
men bald, and ‘*men with their scalp tanned 
by many summers.” There was an ex- 
plosion of laughter at this, and Mr. Jones 
explained that he meant men whose lives 
were exposed to the elements. He concluded 
that it would be difficult to get measurements 
which would answer for ‘‘ the coming crops 
of criminals during the next 1,000 years.” 

Dr. Landon Carter Gray, a lecturer op 
nervous diseases, said-that he was positive no 
electric current could be generated that 
would be sure to cause death in every case. 
He cited an instance of a man subjected to 
a shock so powerful that two inches of the 
sole of one of his feet, where the current es- 
caped, was completely carbonized ; yet the 
man was only made unconscious for a short 
time. Another man was thrown six feet by 
a shock from lightning, and though his 
clothes was stripped from him he was not 
made insensible for a moment. If a strong 
current of electricity was applied and un- 
consciousness did not ensue, the person in 
the circuit would suffer excruciating pain 
from the burns. 

Dr. Bernard Sachs, another eminent 
neurologist, confirmed Dr. Gray’s testimony. 
Colonel Michael Kerwin described his ex- 
perience with a thunderbolt in June, 1864, 
while with his regiment in Virginia. The 
shock killed three horses and rendered the 
colonel unconscious for an hour. When he 
recovered he found his right side partially 
paralyzed, his hand scorched and his hearing 
affected. He still suffered from the effects. 

Henry E. Stevens, of the Boston Electric 
Light Company, narrated a still more re- 
markable experience. While adjusting a 
plant he received a shock equal to 1,450 
volts, and was pronounced dead by the 
doctors. When he recovered consciousness 
he experienced torturing pains, was blind for 
four hours, and for several davs could not 
lift his legs or arms. He is all right now. 














.... The lightness and durability of white 
cedar recommend it as an excellent wood 
for telegraph and telephone poles, a use to 
which it is largely put. 


.... A perpetual electric clock, to be op- 
erated from the general office of the Western 
Union Telegraph Company, will be placed in 
the Commercial bank at Albany. 


.... Material for the new telegraph line 
to be built up the Monongahela valley, along 
the, McK. & B. V. railroad, is on the way, 
and it is expected that the work of construc- 
tion will begin within a few days. 


.... The annual meeting of the Michigan 
Postal Telegraph Company was held last 
week. The officers were re-elected. They 
are Albert Ives, Jr., president ; Albert Ives, 
Sr., treasurer, and Geo. Farnsworth, secre- 
tary and general manager. 


.... The Postal Telegraph Cable Com- 
pany recently opened oftices in Richmond, 
Fredericksburg and Alexandria, Virginia, 
on their new southern line, which is rap- 
idly being extended to all important trade 
centers as far south as New Orleans. The 
company promises to soon have in operation 
a substantial, competitive telegraph system, 
reaching to every portion of the United 
States, and guarantee the fastest service 
possible. 


.... The Postmaster-general is said to be 
without support among the officials of his 
department in the policy which he has deter- 
mined upor in fixing the rate for Govern- 
ment telegraphing at one mill per word, 
unless these officials have one set of opinions 
for the department and one for the public. 
The telegraph companies expect to have a 
hearing before the matter shall be finally 
decided. Mr. Wanamaker refuses to state 
what private corporations are given the rate 
of one mill per word, which he demands for 
the Government. 


.... It is stated that Postmaster-General 
Wanamaker has succeeded in euchreing the 
Western Union Telegraph Company out of 
the profits they have been making on the 
Jovernment messages sent over their wires. 
Under an act of Congress, passed in 1866, 
the postmaster-general has the power to 
arbitrarily fix the rate to be paid for tele- 
graph service done for the Government. 
From that time to the present the rate fixed 
each year has been one cent a word, no 
despatch to be less than 20 cents, and an 
allowance of 10 per cent. for messages sent 
over 1,000 miles. Now, however, it is said 
Mr. Wanamaker has curtailed the golden 
harvest. When the contract was renewed 
last month, he, the story goes, reduced the 
rate to one mill a word, thereby spreading 
consternation among the Western Union 
officials, who claim that at such a rate the 
business would entail an actual loss. Presi- 
dent Norvin Green, of the Western Union, 
states the matter was the subject of ccrre- 
spondence between the postmaster-general 
and himself, and for the present he must 
decline to discuss it. None of the Gould 
family was in town, and Russell Sage could 
not be found, but another official of the 
Western Union was seen. ‘‘I do not be- 
lieve,” said he, ‘‘that any such rate as one 
mill a word has been fixed by the Govern- 
ment. This is an executive matter, but still 
I think I would know of it had any such 
rate been made. I do know that some time 
ago Mr. Wanamaker asked this company to 
show cause why the rate should not be re- 
duced, and that he and Dr. Green have been 
in correspondence about the matter ever 
since. But one mill a word would be ridic- 
ulous and would entail a considerable loss 
for all Government business.” 
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* * Elkhart’s (Indiana) electric railway 
started running last week. 


* * An electric power circuit is receiving 
much encouragement in Greenfield, Mass. 


* * The Marquette Electric Company of 
Marquette, Mich., are putting ina pair of 40 
inch twin Leffel water wheels to develop 
350 horse-power. 


* * W. R. Townsend, Grand Rapids, 
wants to correspond with parties who man- 
ufacture motors. They are to be used for 
cutting down trees. 

** The Main street and Mt. Auburn 
Street Car Co., Cincinnati, have now one 
electric car running regularly from the foot 
of the incline to Fountain square and return. 
The electric road of the incline is not yet in 
operation. 

* * A company said to have abundant 
capital has decided to construct an electric 
street railway in McKeesport, Pa., and a 
charter will be applied for at once and 
council asked the permission to lay tracks 
through the principal streets. 

* * Tt is noticed at Erie, Pa., that the 
electric cars make much better time after 
sundown and before dawn than during the 
day. This is, they think, accounted for by 
the fact that the air is then full of dampness 
and allows of greater electric power. 


* * The Watervliet Electric Railroad, to 
run between Albany and Troy, is to be com- 
pleted by September, and as it will be 16 
miles long, will be the longest in this coun 
try. The road at Topeka is 14 miles long, 
but as a four mile extension is contemplated 
it will still remain the king of electric roads 
if the extension is made. 


* * A new gravity railway is proposed 
for Fairmount Park, Philadelphia. On the 
new road the passenger cars will be drawn 
up the plane by powerful electric motor 
cars of over 60 horse-power each, which will 
be entirely separate from the regular cars, 
and will run up and down the inclined plane 
ouly, there being no use for them elsewhere. 


* * An electric fire engine, which can be 
tapped for service Whenever wanted, is the 
latest invention. The advantages claimed 
are that it can be started at full speed ; that 
it is much lighter than a steam fire engine of 
equal power; that it costs one-third less ; 
that it is noiseless in its operation ; makes 
no smoke or ashes ; that it is safer and more 
economical, 


* * The Watervliet Turnpike and Rail 
way Company, at Albany, N. Y., has 50 
men laying tracks for the new electric road. 
The rails have been laid as far north as the 
toll-gate. The contracts call for the com- 
pletion of the new brick dynamo house at 
the toll-gate within 60 days, and it is hoped 
to complete the entire system so that cars 
may be running by September 1. 





* * In use on the Thomson-Houston elec- 
tric railway at Wichita, Kan., is a 40 horse 
power generator that bas done extraordinary 
work as compared with the work done by 
dynamos of other electricsystems. As many 
as six heavy cars have been operated by this 
wvenerator at the same time, all of them run- 
ning ata schedule speed, which on certain 
parts of the road is 15 miles an hour. 

* * Ata meeting of the stockholders of 
the People’s Railway Company held at St. 
Louis last week, it was agreed to increase 
the capital stock of the company from 
$200,000 to $1,000,000, and to issue bonds 
to an amount in proportion to the increase. 
The bonds will be used to raise money to 
change the motive power of the road from 
horse to electricity, which, it is said, will be 
done at an early day. 


| Haskins’ Low Lamp Guard. 
| There are very many places, such as res- 
\{aurants, small shops, etc., where the ceil- 
| ings are so low that an ordinary arc lamp 
is dangerously near the head of the people 
who are employed or patrons who visit such 
places. What makes the case still more 
serious is that in the majority of these places 
the flooris a tolerably good earth connection, 
and contact with the bottom of the lamp is 
hazardous, to say the least of it. 

Mr. C. C. Haskins, the Chicago inspector, 
has designed this simple device for the pre- 
vention of such accidental contacts, and | 
ficds that they thoroughly protect those who | 
may chance to come in contact with ™ 


lamps. 
The illustration of the 
guard in position to be inserted in the tube | 


shows a view 







| 
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Haskins’ Low Lamp Guarp 


at the of an are Jamp A brass; 
spring in one piece is fastened to a small in- 
sulating disc of vulcanite, fibre, or even | 
wood, by The form of the 
spring is such that when forced upward into | 
the tube it holds itself in position. A varia-| 
tion in the shape of the spring permits of its 
being put on outside the tube in place of in- 





bottom 


a screw. 


side. 

For further our 
should apply to Central Electric Company, 
42 Lasalle street, Chicago. 
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The Decision of Judge Coxe Denying a| 
Rehearing of the Storage Battery Case. | 

The defendants in the case of the Electrical | 
Accumulator Company ¢s. the Julien Elec-| 
tric Company, ¢t. a/., petitioned for a re-| 
hearing in equity before Judge Coxe, of the| 
U. S. Circuit Court. The rehearing was| 
asked for on the grounds, first, that the| 
Court erred in holding that the Faure patent | 
(owned by the Electrica] Accumulator Com-| 
pany) disclosed invention; second, on the| 
ground of new evidence ; third, because the| 
complainant should not have been permitted 
to file a disclaimer. 

After mentioning the enormous recor¢ 
that had been presented, the Court said tha 
the notice that this disclaimer would 
insisted upon was unusually full and ex-| 
plicit. The Court, coatinuing, says: 

“The question of disclaimer was orally | 
argued. It was again discussed in the} 
learned and comprebensive brief submitted | 
by the defendants, and the right to file a dis- 
claimer was strenuously controverted. And} 
yet, during all this time it was never in-| 
timated—as the facts are now recalled—that 
the record did not sufficiently present the 
guestion. That position was taken for the 
first time after the decision was filed ; nearly 
five montlis from the time that actual notice | 
of the proposed disclaimer was first given. 


be | 


contain the opinion of several scientific gen 
tlemen to the effect that the first ground for 
rehearing is well founded. No new facts 
are presented, except in one instance, and | 
their verity is denied by two affiants for the | 
complainant. Moreover, it appears that, | 
upon this proposition, the complainant’s ex- 
perts absolutely disagree with the defend- 
ant’s experts—a situation not wholly novel 
|in patent cause. If, therefore, the applica- 
| tion were granted, it is altogether probable 
| that after the parties had been put to the 
| trouble and expense of producing another 
volume of opinions, the Court would be 
constrained to reach the same result as be- 
| fore. The very question now presented was 
at that time carefully considered ; it was 
thought then, and it is thought now, that 
Faure’s electrodes have certain characteris- 
tics, so plain that no scientific testimony is 
necessary to emphasize them, which distin- 
guish them from preceding structures, and 
that there is room enough in the art for his 








| damages. 
| Faure’s invention is surely incompatible 


| been followed in this cause. 
| dants have had a fair hearing. To open 


| slide over without friction. 


“The affidavits attached to the petition] __ 


restricted invention, even after giving Mr. 
Brush full credit for his experiments. 

‘Tf it be true that Faure’s batteries are 
inferior to, or no better than others, the 
question naturally suggests itself—why are 
not the defendants content to use the other 
batteries ? 

** The injunction can do them no harm, 
and if they can establish their position be- 


| fore the master it is not easy to see how they 


can be seriously injured by an award of 
The anxiety displayed to use 


| with the theory that other supports are as 
| good as or better than his. 


‘* Regarding the Pulvermacher patents, 
it may well be doubted whether a sufficient 
excuse has been presented for not having be- 
fore offered them in evidence ; but even were 
this otherwise, it is entirely clear that they 
contribute no fact to the art. It is not pre- 
tended that they relate to secondary batteries. 
What they show as to primary batteries was 
sufficiently demonstrated before. The sub- 


| Sequent patents granted to Faure may be in- 
| valid because of the patent in suit. 


But, 
even were they properly in evidence. it is 


| not easy to see why the patent in suit be in- 
| Validated, or a disclaimer refused, because 
| of them. 


‘* After an examination of the authorities 


| upon the question of disclaimer, no prece- 
| dent is found for the practice now suggested 


The usual course has 
The defen- 


by the defendants. 


again in this court the door of disputation 
would be unjust to the complainant. If the 


| defendants deem themselves aggrieved, their 
remedy is by appeal. 


‘*A rehearing is denied.” 
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|A Telegraphic Scheme that Deserved a 


Better Fate. 

Arrangements were made by the New 
York Daily World for reporting the Sul- 
livan-Kilrain prize-fight that provided for 
every emergency but one—the cutting of 
the wires. This enterprising journal de- 
cided to have a telegraph line of its own to 
the scene, and an expert was given the order 
and quickly devised a scheme for a portable 
field telegraph line long enough to reach 
from any point liable to be selected to the 
nearest telegraph station. Manager H. B. 
Thayer, of the Western Electric Company, 
promised to have the appliances ready in 48 
hours, and rode to the World office on the 
truck bearing the wire and instruments, 
all of which were properly and promptly 
packed and forwarded by express to New 
Orleans, whither three expert telegraph 
operators were also sent with instructions to 
get the first news of the fight to New York, 
regardless of expense. The order, the paper 
states, comprised four miles of telegraph 
cable. This was composed of three No. 22 
copper wires, heavily insulated with okonite 
and covered with stout braid. The conduc- 
tors were made in mile lengths and placed 
on reels, which in turn were stored in boxes 
so arranged that the cable could be unreeled 
from the rear of a truck, or the reels could, 
if necessary, be transported by man where 
vehicles could not penetrate (see cut) Suit- 
able connections for splicing the cables to- 
gether were provided, and also a quantity 
of compound and tape for covering and 
insulating the joints, as the cable was guar- 
anteed to work as well under water as above 
ground. <A supply of iron sockets three 
feet long was provided, and also 12-foot 
poles made to fit in the sockets and bearing 
roller wheels at their top. The sockets were 


|to be driven in the ground and the poles 


inserted to support tbe line at road crossings 
to protect it from vehicles and marauders, 
and the wheel in the top was for the wire to 
For either end 
of the line ground connections were pro- 
vided in the shape of four-foot iron stakes 





HAND REEL FOR UNCOILING WIRE. 


bearing holes and thumb-screws to hold the 
end of the wire. Twenty cells of gravity 
battery in two boxes and three sets of tele- 
graph instruments, comprising box relays 
and keys, completed the outfit, one of the in- 
struments being intended to provide against 
accidents. 

This plan, of course, did not comprehend 
the shutting off of all possibility of com- 
munication with the outside world by the 
toughs who might sever the telegraph wires, 
and under ordinary circumstances it must 
have worked. The arrangements were all 
successfully made and the field telegraph 
tested and found to be in good working 
order before the telegraph wires were cut. 





He Wasn’t John L. Sullivan. 


THE PLIGHT OF C. L. BUCKINGHAM, THE 
WELL-KNOWN PATENT LAWYER. 

Mr. Charles L. Buckingham, the well- 
known patent lawyer of the Western Union 
Telegraph Company, bad an interesting ride 
from Cincinnati to Washington last week, 
the facts concerning which have just leaked 
out, says the Hrening Sun. 

Counsellor Buckingham is a large man, 
stands over six feet in his stockings, is mus 
cular, and as active as a cat. Last week, 
however, he would have been better pleased 
if he could have taken four or five inches 
from his height, and become puny looking 
for the nonce. 

The counsellor has a charming mustache 
the color of the raven’s wing, and not unlike 
itin shape. The counsellor also has two 
black eyes—natural black eyes. Until last 
week the counsellor had rather prided him 
self upon his fine appearance. Perhaps he 
does so yet, but he certainly wishes, for the 
time being, that he looked less like Boston's 
foremost citizen, the great John L. 

The counsellor left Cincinnati an unas 
suming professional man, but when he 
arrived at Blairsville he found himself a 
famous prize fighter. When his train pulled 
into the station at that interesting village all 
the inhabitants were there to welcome it and 
incidentally to welcome Counsellor Bucking 
ham. Indeed they singled out the lawyer 
and tendered a grand ovation to him. 

At first he didn’t notice them through the 
window of the Pullman in which he was 
riding, being deeply engrossed as he was in 
the perusal of a brief, or a novel or some 
thing of that sort. When he did look, how- 
ever, he was startled. At first he thought 
there was something wrong with the car; 
then he noticed that everybody was looking 
directly at him, and he naturally became 
embarrassed in his coy legal way. His 
curiosity, however, soon got the better ot 
his bashfulness, and he finally asked one of 
the men who was staring at him the wholly 
unnecessary and slightly ungrammatica! 
question : 

‘*Who are you looking at ? 

‘Well, I reckon there ain’t no harm in 
just a lookin’ at you,” as he backed off toa 
respectful distance. 

Before the counsellor could make any 
further inquiries a man on the outskirts of 
the crowd shouted : 

‘*Say, John, now give it to us straight ; 
ain’t Kilrain aboard, too?” 

Then it dawned upon Counsellor Buck 
ingham’s mind that the crowd had mistaken 
him for John L. Sullivan. 

“Do I look like a man who had been 
through a mill ?” he demanded indignantly. 

‘* Ah, Jake couldn't hurt you, John,” an 
swered the man confidently. ‘‘ Besides that 
fight was a fake anyway.” 

‘** But, my friends, I am not John L. Sul- 
livan ; I'm——” began the lawyer, but he 
was interrupted with cries of ‘‘Come off !” 
‘* Rats!” ‘* What are you giving us!” and 
the like. 

Then, to Counsellor Buckingham’s relief, 
the train moved off. He would probably 
have escaped further annoyance if some en 
terprising individual at Blairsville had net 
telegraphed ahead to all the stations on the 
road that John L. Sullivan was on the train. 
At every stopping place great crowds had 
gathered to see Counsellor Buckingham, and 
even his fellow passengers were certain that 
he was the great Boston slugger. The latter 
fact became painfully apparent to the law- 
yer when, upon walking through one of the 
cars, he overheard a man remark in a stage 
whisper to his companion : 

‘‘There he goes now. That man will be 
as drunk as a boiled owl before night.” 

Thereafter the Western Union’s great pat 
ent lawyer kept his seat. When he reached 
Washington the news had reached there 
ahead of him, and a tremendous crowd was 
wailing at the depot to give him a grand re- 
ception. As he stepped from the cars he 

yas greeted with cheers and cries of ‘‘ That’s 
him!” ‘‘ Get on to his right!” ‘‘ Ain’t he a 
dandy ?” ete. 

A number of the counsellor’s friends hap- 
pened to be in the depot, and when they saw 
what was up they wickedly added to his 
embarrassment by greeting him effusively 
as Sullivan, 

He finally pushed his 
enthusiastic crowd, and, 
carriage, was driven off 
hackman in Washington. 

Counsellor Buckingham came on from 
Washington to this city at night, and re- 
mained ia his bunk until he heard the steam- 
boat whistles on the North River. He 
seriously contemplates growing a full beard 
to escape similar experiences in the future. 


way through the 
clambering into a 
by the proudest 
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Electric Railway at Atlantic City, N. J. 

We present in this issue of our paper a | 
recent view taken from a photograph of | 
one of the electric cars in operation upon | 
the Atlantic City Electric Railway. This | 
engraving shows very nicely the overhead | 
construction, and the style of double bracket 
iron poles which are used upon this railway. 

This is one of the more recent of the | 
Sprague installations, and we understand 
that its operation has been very successful, | 
and highly satisfactory to the Pennsylvania 
Railroad Company which owns the system 
of street railways at Atlantic City. 

Since its installation, this railway has | 
carried a large number of passengers, and | 
the cars are often obliged to carry 100 or 
more passengers each, making 200 passengers | 
drawn by 215 horse-power motors which pro- 
pel the motor car. In spite of these loads, 
vhich fill the cars, especially in the after- | 
oon, the electric cars in operation upon | 
this railway have not missed a single sched- | 
ile trip, in spite of the fact that all the 

otors operated by this line are in constant 
use, and there are no reserve cars at Atlantic | 


City. 
+2 e¢—__ | 
— The Hartford Light and Power | 
‘ | 
Company, Hartford, Conn., has placed 125 | 


meters in the stores and buildings where | 


on 


0 


| himself and the chief of police with a view | j.n4, intend to enlarge their plant, and prob- 


| of settling the difficulties over the extension | 
| 


Brethren, Live Together in Peace. 


Alderman Shaw, chairman of the fire and 
gas committee, of the Toronto Council, asked 
Superintendent Neilson, of the Bell Tele 
phone Company, ard Manager Wright, of the | 
Toronto Electric Light Company, to meet | 


of the patrol box system. The object of the 
meeting, however, was lost sight of, Messrs. 
Wright and Neilson making a wordy attack 
upon each other about several grievances 
existing between their respective companies. | 
Mr. Neilson claimed that the electric light 
wires killed the telephone service in the 
northwest portion of the city, and Mr. 
Wright retorted that if the telephone people | 
would only come out of their shells and} 
adopt modern methods all that would be | 
avoided. Mr. Neilson repiied that bis com- | 
pany was first in the field, and Mr. Wright 
gave this statement a strong denial. Mr. | 
Neilson threatened an appeal to the courts | 
to straighten out the difficulty, and Mr. | 





as fast as he liked. It was in vain that | 


the angry waters, and that the chief of | 
police looked as if an arrest of some one 
would be in order. The quarrel raged and 
the conference broke up in disorder, nothing 


-— The City Council of Wytheville, Va., 
will erect a Thomson-Houston electric light 
plant, and bids are wanted, Charles W. 
Gleaves, Mayor, having the matter in 
charge. 


—— The American Tool Works, of Cleve- 


ably put in a compound condensing engine 
of 150 to 200 horse-power. Part of this 
power will be distributed to others by elec- 
tricity. 


—— Underground electric light wires are 
now being successfully operated in Kansas 
City. The Edison Electric Light Company 
has two and one-fourth miles of underground 
conductors in the block bounded by Sixth, 
Delaware, Seventh and Wyandotte streets. 
They have been put under ground at a cost 
of about $13,000. The conductor is about 
two and a quarter inches in diameter. It is 
in the form of a pipe filled with an insula- 
ting composition through which six wires 


areruu. The wires are in two sets of three 


| ros . . * . : 
| Wright told him to brinz along his lawyers | each, the wires of one set being about one- 


half inch in diameter, the wires in the other 


. . o1¢ » os | : : : : 
| Alderman Shaw emptied pailsful of oil on| set being about one-eighth of an inch in 


diameter. Two wires in each set carry the 
electric current, the third wire carrying off 
The large wires 
convey the strong currents, especially those 


the excess of the current. 


electric light is furnished, and it is found | whatever having been done towards accom- | used for motors, while the small wires carry 


that they are working with great accuracy. | 


plishing the object for which it was called. 


the current for the incandescent lights. 








VIEW OF TH 


Electrical Explosion in Iowa. | 


’ THE Eprror oF ELectrrica, Review 

There is a good specimen of the electrical 
journalist in this city. 
like to make his acquaintance, I send the 
following: A few days since, a dwelling 
house located about 200 feet from the track 
of the Omaha & Council Bluffs Railway and 
Bridge Company, took fire from a gasoline 
stove which had been left burning while the 
occupants had gone away. The next morn- 
ing in a local paper appeared an article stat- 
ing that the fire had originated from sparks 
from the electric moters passing by. We 
do not wish to see the electric motor become 
’ Competitor of the locomotive in throwing 
sparks about and destroying property. and 
trust that Thomson, Sprague or Daft will 
shortly inveat an effective spark arrester. 
In the meantime we hope the company will 
instruct their motor men not to stoke their 
motors in the immediate vicinity of dwel- 
lings, and thus avoid as much as possible 
the above danger. I. L. 

Council Bluffs, Ia., July 15, 1889, 


Thinking you might | 








E SPRAGUE Exvectric RAILWAY, ATLANTIC 


—— Washington C. H. has adopted the 
| Thomson-Houston system, the plant being 
controlled by the Washington Gas Light Co. 
Railway, which has been recently equipped 
by the Thomson-Houston Electric Company, 
has just been put in operation. It is four 
and one-half miles in length and probably 
has more grades in proportion to its length 
than any street railway in the United States. 
There is one place in the road where the 
grade is nine per cent. for 200 feet, increas- 
ing to 10 per cent. the next 200 feet. There 
are seven grades in all, respectively, 10, 9, 
6.7, 6.4, 6.2, 5.8 and 5.2 per cent. The turn- 


one car with tow is ascending a 10 per cent. 
grade another is on a 5.8, throwing a heavy 


-—— The Plymouth and Kingston Street | 


outs on this road are so arranged that while | 





N. J. 


Ciry, 


The Charlotte, N. C., board of al- 
| dermen have awarded the contract for light 
ing that city for two years to the Charlotte 
| Electric Company, the number of arc lights 


| to be increased from 38 to 80, or as many 
}over 60 as the committee on lights may 
decide. 
The business of the Edisun Ll. Co., 
of Boston, Mass., under the efticient manage- 
ment of Mr. C. L. Edgar, has wonderfully 
increased within the past few months. They 
have just placed an order with the Jarvis 
| Engineering Co., of Boston, for five Arm- 
|ington & Sims engines, aggregating 750 
| horse-power. 








Adison D. Cole, custodian of the 
government building at Albany, N. Y., 
vis supervising the placivg of electric light 


load on the generator which, however, bas | wires throughout the building and the re- 
been able to respond instantly to whatever | arrangement of the boilers in the cellar. 
demands have been made upon it. The mo- The Marr Construction Company, of Pitts- 
tor cars experience no difficulty in ascending | burgh, Pa., has the contract for putting in 
these grades with heavy loads of passengers | the wires. The current will be furnished 
and, so far, the entire operation of the road | by the Albany Electric Hluminating Com- 
has been perfectly satisfactory. | pany. 
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—— Danbury, Conn., is to have 100 arc 
lights at $90 per year for three years. 








The Meridian, Miss., Electric Light 
Company will enlarge their plant. 

—— The Texarkana, Ark., Electric Light 
Company have enlarged their incandescent 
plant. 


W. A. Thatcher, Flatonia, Texas, 
wants prices on machinery for a small elec- 
tric light plant. 


— The Congaree Gas and Electric Com- 
pany, of Columbia, 8. C., will add an in- 
candescent light plant. 


—— A vote taken recently by the City 
Council, Vandalia, Lll., resulted in the 
adoption of electric lights. 


—— The Savannah, Ga., Belt Railway 
Company are making investigations with a 
view to adopting electricity for u motive 
power, 


—— The Westinghouse Electric Co., ot 
Pittsburgh, Penn., took orders to the amount 
of $225,000 in April, $246,000 in May and 
$275,000 in June. 


—— The Thomson-Houston Company has 
purchased the electric light plant at Sher 
man, Tex., for $6,000. The plant will be 
considerably enlarged under the new owner- 
ship, 


An electric road will be built in Read- 
ing, Pa., six miles in length around Never 
sink. The estimated cost $100,000. 
Power will be furnished from the Schuylkill 
Canal. 





is 


—— Madison, Ga., has about decided to 
put in an electric plant. The Gate City Oil 
Company, of that place, will have their gin 
nery lighted by electricity, and the same 
company has made the city a proposition, 
but which has not yet been accepted. 





The Westinghouse Company has 
been granted a franchise in Grafton. The 
intention is to furnish lights for Grafton, 
Upton, West Upton, Farnumsville, Fisher- 
ville, Saundersville and North Grafton. The 
plant will cost about $50,000. 


—— The city council of Rockland Me., 
has instructed the committee on street lights 
to contract at once with the Eastern Elec- 
tric Light Company of New York, for a 
term of four years for 14 are lights of 1,2 
candle power at 21 cents a night for those 


burning from sunset to midnight and 2 
cents for those burning till sunrise. The 


company were allowed 60 days to put in the 
plant. 

— Thos. A. Edison has notitied the Do 
miniou Goverpment that he intends appeal 
ing against the judgment of Patent Commis- 
sioner Pope, who, a few months ago, de 
cided that the Edisou incandescent electric 
light patent should be cancelled in Canada, 
as manufacturing was not done in the coun 
try inside the specified time of two years. 
The cancelling of these privileges was a 
serious matter to Edison, as it affected hun- 
dreds of thousands of dollars’ worth of plant. 
In his notification Edison claims that Patent 
Commissioner Pope had no jurisdiction to 
try the case. 

—— The annual meeting of the Nashua 
Light, Heat and Power Company, Man- 
chester, N. H., was beld at the office at the 
works of the company recently. The presi- 
dent, Fred. W. Estabrook, presided, and the 
following officers were elected : Clerk, Lon. 
James H. Tolles ; directors, Fred. W. Esta- 
brook, Jeremiah W. White, Charles H. 
Nutt, Hon. James H. Tolles, Hon. Edward 


Spalding. The stockholders unanimously 
voted to purchase all the property, rights 
and franchises of the Nashua Electric 
Company and the business of the two cor- 
porations will hereafter be under one manage- 
ment, that of the Nashua Light, Heat and 
Power Company. 
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Elee- 
pub- 


book as the 
Directory, 


such a 
Trades 
lished by George Tucker. London, is brought 
to mind almost daily as reference is made to 
it and with the satisfying assurance that it is 
accurate, and each year's issue kept up to 


The value of 
trician’s Electrical 


date, which, unfortunately, is not the case 


with all books of reference. 


The Wright Engineering Com- 
pany about removing from Federal 
street tothe new Ester Press building, 196 


1s 


Summer street. 


A New Center Gauge. 
Messrs. Darling, Brown & Sharpe, of 
|| Providence, a branch of the well-known 


| Brown & Sharpe Manufacturing Company, 


| which 


| inch of taps and screws, 


| tool should 


{have 


| avoiding imperfect or leaning threads 


Willis & Hunter, of 33 Church | 


st., representing the Eddy Electric Manufac- 
have just installed a two 
Jones, 


turing Company, 
horse-power motor for Henry C. 


at | 


92 5th avenue ; a three horse-power for F. | 


and a five horse 
2 Liberty street. 


172 Fulton street, 
Condon, 


Sackett, 
power for Jos. 
Their motors are all satisfactory. 
National Galvanic Battery Com- 
pany.—At a recent meeting of the National 
Galvanic Battery Company, at Cincinnati, 
Ohio, the following new © officers 
elected : J. R. Murdock, president; W. E 
H. Marsh, vice-president; M. T. Watts, 
secretary and treasurer, Mr. E. G. Main, the 
eastern agent of the company, meeting 
with unusual success in the of the 
buttery. His office is at 18 Cortlandt street, 
New York. 
The Electrical Supply Company. 
—The well known Chicago house of this 
company is just introducing a number of 
new and improved are and incandescent 
snap switches and electric portables. The 
23 inches high. 


were 


is 


sales 


latter are in two sizes 19 and 
The compavy has a switch for each of the 
various requirements in are service and in 
branch central station work of incandescent 
They are made of the best mate- 
wearing parts are made of steel, 


lighting. 
rial, all 
metallic parts all dipped and lacquered, 
ebonized handles, and are substantially and 
handsomely mounted upon 
polished bases. The line 
switches is very complete and made either 
single or double pole. 


Howard & Stone, the 
CC. &C,” 


active 


Messrs. 
New England managers of the ‘* 
Motor Company, have been very 
the warm weather of the last few 
weeks in putting out fan outfits of the 
‘©. & C.” type. Over 30 been 
sold, and the purchasers include such firms 
as Brewster, Cobb & Esterbrook, E. Rollins 
Morse, J. T. Brown & Co., the Edison Cen- 
tral Station, the Boston Fire Underwriters, 
and the Massachusetts Loan and Trust Com- 

The “C. & C.” of large size has 
been demand, a three horse-power 
having been sold to run engraving 


during 


have 


pany. 
also 

motor 
machinery, 
large °C. & C.” 
ning heavy machinery. 


motor in the city, for run- 


The Jarvis Engineering Co., Bos- 
ton, Mass., report business in a very flour- 
ishing condition. They are in receipt of a 
laree number of orders for their patent set 
ting for steam boilers. Among others we 
would mention Edward A. Lovell, one at 
Sag Harbor and one at Greenport, L. L. ; 
Cincinnati Gas Light & Coke Co., six boil- 
Cousolidated Electric Light Co., Port- 


crs 5 
land, Me., one boiler; Rochester Electric 
tailway, ‘Rochester, N. Y., two boilers; 


W akefield Water Works, Peacedale, R. 1., 
two boilers ; Sewerage Department of South 
Framingham, two boilers; Edison Co., 
Newport, R. L., one boiler ; City of Bangor, 
for their electric light plant, two boilers ; 
J.G. Mohn & Bro., Reading, Pa. , one boiler ; 
Annapolis, 
three boilers; North Shore Electric 
Beachmoni, Mass., one boiler ; 
Hoosick Falls, N. Y., one 
Electric Light Co., four 


Aunapolis Electric Light Co. 
Md., 
Light Co., 
Hurd 
boiler ; 
hoilers 


& Co., 
Salem 


and a 10 horse-power, the first | 


| tract 


black walnut | 
of incandescent 


brought out the center gauge and 
gauge for grinding and setting screw tools 
illustrate this page. The 
angles in this are 60 degrees. 
The four divisions upon the of 14, 20, 
24 and 32 parts to the inch are very useful 
of threads to the 
In Fig. 1 is shown, 
at A, the manner of gauging the angle to 
which a lathe center should be turned; at B, 
thread cutting 
und at C, the 
a screw thread 


we on 


used gauge 


gau 


gauge 


in measuring the number 


the angle to which a screw 
be 


the 


ground ; 
correctness of angle of 
already cut. 

In Fig. 2, the shaft with a screw thread is 
supposed to be held between the centers of a 
lathe. By applying the gauge as shown at 
D, or E, the thread tou] can be set at right 
angles to the shaft and then fastened in 
place by the screw in tool post, thereby 
In 
Fig. 3, at Fand G, the manner of setting the 
tool for cutting inside threads is-illustrated 

The table on the gauge (see full size cut) 
is used for determining the size of tap drills, 
and shows in thousandths of an inch the 
double depth of thread of taps and screw 
of the pitches most commonly used. This 
table made up by dividing 1.732, the 
double depth of thread of a screw that is 
1 pitch, by the number of threads of the 
various pitches shown. For instance, the 
decimal .433, representing the double depth | 
of thread of a screw that is 4 pitch, 
obtained by dividing 1.782 by 4. In the 
same manner the double depth of thread of 
pitches not shown in the table may be readily 
obtained. The double depth of thread of a 
screw that 2 pitch, for instance, is one 


1s 


is 


half of 1.732. The double depth of thread 
of a screw that is 2 pitch may be obtained by 


multiplying the decimal .4383 4 pitch) by 2 
and that of 40 pitch by dividing .087 (20 
pitch) by 2. In obtaining figures in this 
manner it should be borne in mind that the 
ratios are inverse—the greater the number 
of threads to the inch the less the depth, and 
conversely, the fewer the threads to the inch 
the greater the depth. 

As the double depth of thread represents 
the difference in the diameter of a tap and a 
tap drill, to obtain the diameter of a tap drill 
of any desired pitch it is only necessary to 
subtract the decimal showing the double 
depth of thread of that pitch from the 
diameter of the tap. For example. if the 
tap is 4 pitch and one inch diameter, sub 
.433, the decimal showing the double 
depth of thread of this pitch in the table, 
from one, and the result, .567 of an inch, 
the size of the tap drill, which would allow 
a sharp thread in the hole. The customary 


is 


allowance may be made for the extent to | 
desired 


which it is the threads should be 


| flattened 








arc ; the American Net and Twine Works, 
Boston, Mass., 25 arc; G. W. McAlpine, 
Cincinnati, Ohio, 20 arc the New Haven 


25 arc ; Camp- 
52 arc; James 


Copper Co., Seymour, Conn. : 
bell & Dick, Pittsburgh, Pa., 

Swan, Seymour, Connecticut, 25 arc; 
8S. Heger, Wilmington, Del., 8 arc ; Mer- 
chant Electric Light and Power Co., Bir- 
mingham, Ala., 80 arc ; Pt. Pleasant El. Lt. 
and Pr. Co., 
the Oriental Hotel, 
way, City, 25 arc; 


39th street and Broad- 
American Amusement 
Syndicate Co.. Paris, France (increase), 70 
are ; F.C. Page, Rockaway Beach, N.Y., 26 
are ; Union Dredging Co., 34 Pine street. N. 
¥. é ity, Sarc; W. A. Knapp, Beloit, Wis. 
(increase), 70 arc; Virginia El. Lt. Co.. 
Virginia, [ll., 50 arc ; Wamsutta Mills, New 
Bedford, Mass. (increase), 95 are ; Norwalk 
Gas Co., Norwalk, Conn., 140 arc; East 
Albany Gas Lt. Co., Greenbush, N. Y.. 26 
arc ; Chester Pipe and Tube Co., Chester, 
Pa., 32 arc ; West Chester Gas Lt. Co., West 
Chester, Pa., 25 are; Ocean Shore Park 
Assn., Princess Anne Co., Va., 40 are; F. 
A. Wunder, Chicago, II].,50are ; Ball Elec- 
tric Light Co., Cincinnati, 
30 arc ; total, 1,172 





THE “ Jouin” PockeT GALVANOMETER. 


The “Jolin” Pocket Galvanometer. 
This very convenient little instru- 


is a 


ment supplied to the English and Conti- 
by 


nental Telephone Companies, Messrs. 
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NEw CENTER GAUGE OF DARLING, BROWN 
& SHARPE. 


Woodhouse & Rawson, of London. The 
coil has two wires wound on it, one fine and 
the other coarse. The fine wire is wound on 


Fig. 3 


i 











/\ 


ILLUSTRATIONS OF THE USES OF THE CENTER GAUGE. 
The Ball Electric Light) Come, the bobbins tirst, and connected, one end to 


pany seem to be holding their own in the 
They report the following as 
and state that 


way of sales. 
among their late 


they are far behind their present orders and 


ce live ric s, 


that it is their intention to immediately in- 
crease their manufacturing facilities. They 
will issue a sew catalogue shortly which 
may be had upon application at the office of 
| the company No. 18 Cortlandt street. The 
catalogue will contain in addition to or- 
dinary description of the dynamos and 


lamps and testimonials from some of the 


leading parties using it, valuable in- 


structions for the 


very 


care and operation of 


electric light dynamos. These books will 
be of interest to engineers and electricians 
in charge of any and ali systems: Jersey 
City Electric Light Co,, Jersey City, N. J., 
60 arc; C. D. Wright, Petersburg, III. 
(increase), 70 arc ; Stoughton Lighting Co., 
Stoughton. Mass., 70 are; Central Pacific 
| Milling and Mfg, Co,, Redwood, Cal,, 25 


case and the other to the right hand 
The thick wire is connected from 
to the left hand terminal. The 
so arranged that if the wire 
from the copper pole of the battery 
connected to the case, and the wire from 
zinc is connected to one of the terminals 
the needle at once points to that terminal, 


the 
terminal, 
the case 
wires are 
is 


thus telling the direction of current. The 
two circuits are so arranged that if the 


Wat 


Point Posen. W. Va., arc: | 














INDEX OF INVENTIONS FOR ‘WHICH L.ETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
16, 1889. 

406,874 Electric motor; John Buckley, Boston 

Mass. 


406,890 Electric heating apparatus for railway 


| systems; Mark W. Dewey, Syracuse, N. Y., assigno: 
to the Dewey Corporation, same place. 
406,897 Electric switch; Thomas F Gaynor 


Obio (increase), | 


Knight, New York, N. Y. 


| use with resarery batteries: 
bf 


| Kelly. New York, N. Y. 
| ar’ 


| 095 


| pany, 


battery wires are connected to the terminals | 
the current acts in the same direction and | 


increases the deflection. The fine wire is 
200.6 ohms, and the thick wire .6520 ohms ; 
the instrument is 17, inch diameter and % 
inch thick—the size of a Waterbury watc a 
—and is so constructed that on taking out 
two screws the complete works can be re- 
moved for replacing a broken glass without 
disturbing any part, and all the working parts 
can be examined without taking to pieces. 
It can, of course, be wound to any specifi- 
cation, and will do forall the work for which 
an ordinary lineman’s detector is used, but 
with the great advantage of being really 
portable ; it can be carried on the qyate h 
chain as a watch, 


< 


Louisville, Ky., assignor to the Gaynor Electric 
Company, same place. 

406.906 Cut-out for electric 
Hill. Boston, Mass. 

406,916 Secondary battery; Isidor Kitsee, Cincin 
nati, Ohio, assignor to Mayer Sulzberger, trustee 
Philadelphia. Pa. 

406,917 Electric H. 


circuits; Warren s. 


track sweeper ; Walter 

406,922 Electric motor: George W. Mansfield, 
Cleveland, Ohio, assignor to Mathew H. Robinson 
and Orlando A. Foster, Boston, Mass. 

406,961 Regulating device for electric railway 
cars; William M. Schlesinger, Philadelphia. Pa. 

406,968 Dynamo-electric machine: Nikola Tesla 
New York, N. Y., sesignor of two thirds to Charles 
F. Peck, Englewood, J.. and Alfred S. Brown, 
New York, , 

406,969 hatendiee battery: Charles H. Thomp 
son, Detroit, Mich., assignor to the Woodward Elec 


| trical age ne same place. 


406,975 Motive apparatus and time indicator, for 
Jean T. Van Gestel, 
New York. N. Y. 

406,978 U nderground conduit; Thomas Wallace, 
New York, N. Y.. assignor to the New York Atmos 
pheric Conduit Electric Light and Power Company 
of West Virginia. 

406,981 Automatic cut-off for secondary bat 
teries; Arthur Amory and Robert Amory, Boston 

406, 982 avapmetio telegraph; Frank Anderson 
as N. 

406,994 Electric Frank R. 
Brooklyn, N. Y. 
406.997 Galvanic 
New York, } 

407,004 Telephonic apparatus: 
Utica, N. Y. 

407,014 Regulator for electric motors; John f 
. and Paul H. Brangs, New 
‘.J., assignors to the United States Electric 
Lighting Company, New York, N. 

407,077 Electric cut out: James S. 
Herbert C. Wirt, Boston, Mass. 

407,093 Method of vehicle propulsion by electric 
motors. 407,094 Car propelling apparatus. 407, 
Method of vehicle propulsion; William Main 
Brooklyn, N. Y. 

407,1u1 Signaling apparatus; George F. Milliken 
Boston, assignor of one-half to Albert P. Sawyer 
Newburyport, Mass. 

407,115 Electric brush. 407.116 Electro thera 
peutic device; Henry P. Pratt, Chicago. Ill. 

407,188 Electric railway; Stephen D. Field, New 
York, N. Y., assignor to David Dudley Field. trus 
tee, and Stephen J. Field, Cyrus W. Field, Henry 
M. Field and Stephen D. Field. 

107,204. System of electrical distribution; Daniel 
Higham, Phi 'adelphia, Pa., assigner to the Higham 
Patent Right Company. Rockland, Me. 

407,210 Lighting system; Joseph 
Pittsburgh, Pa. 

407,225 Commutator brush and holder; Osborn 
Pp. Somerville, Mass.. assignor 


Chinnock 


B. 


wiring; 


battery: Patrick Delany 


Nathan 8. Fisk. 


Kimball, and 


M. Hunter, 


Loomis, to the 
Loomis Electric Manufacturing Company, of New 


or 

407,272 Electric motor; Leonidas G. Wooley 
Grand Rapids. Mich. 

407,293 Regulation of electric motors; Danie! 


Higham. Philadelphia, Pa., assignor to the Higham 
Electric Motor Company, same place. 

407,294 Method of electrical distribution by sec 
ondary generators; Rankin Kennedy, Glasgow 
County of Lanark, Scotland, assignor, by mesne 
assignments, to the Westinghouse Electric Com 
Pittsburgh, Pa. 
REISSUES. 
separator; Conkling, 


11,012 ~<a Gurdon 
Y. 


Glens Falls, N. 








ROPOSALS for the construction and erection ot 
a Police Patrol Telegraph and Telephone Sys 
tem. Office of the Commissioners, D.C.,June 27,1889 

Sealed proposals will be received at this office un 
til 12 o'clock, M., on Monday, July 15th, 1889, for the 
construction and erection of a Police Patrol Tele 
graph and Telephone System in the City of George 
town, District of Columbia. 

Blank forms of proposals and specifications can 
be obtained at the office of the superinte ndent of 
the Tel ——- and Telephone Service, cor. 5th and 
DP Sts., N. W., Washington, D.C., upon application 
therefor, together with all necessary information 
and bids upon these forms only will be considered 

The right is reserved to reject any or all bids or 
parts of bids. 


J.W. Doveiass, L. 

FOR SALE.—T we Z 55 Volt Edison 
Dynauios, 1 Resistance Box, 250 Lamp 

Sockets, besides Chandeliers, Lamp Posts 

and other attachments. Ali in first-class 

order ; will be sold at a sacrifice, having no 

use for the above articles. Call or address 
BEETHOVEN PIANO-ORGAN CO., 


Wasureorton. N. J 


Cras.W. Raymonp, 
Commissioners, FE. ¢ 


G. Hine, 








FOR RENT, with abundant power. 

Factory floor 200x65 feet, North 10th 
Street, Brooklyn, N. Y. Light on both 
sides ; two elevators. Floor new, has never 
been used. Steam heat, automatic sprink- 
lers; insurance cheap; very desirable for 
electrica) manufactory. Address 

F. R & F. J. VERNON, 

201 Lafayette Ave,, Brooklyn, N. Y. 
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WANTED. —Engineer capable of | 


taking charge of central station, con- 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 





taining Ball Engine and two half are Brush | the Very Highest Grade. 
Dynamos. Run on moon schedule. Write, Precision and Constancy, Quality and Finish 
stating experience, references and salary : the Best in the World. 
*te | Catalogue of Standard Test Instru- 
expected. o Address, ™s memes furnished upon application. 
ELECTRICIAN, THE E. S. GREELEY & CO., 


New England Office, ELEctricaL Review, 
196 Summer Street, Boston. 


Sano T Dey St., New YORK. 





W.R. OSTRANDER &CO. 
21, 234 25 ANN ST., NEW YORE, 


ufacturers of 


SPEAKING TUBES, WHISTLES 





AMERICAN 


Leather Link Belt Go. 


[eather 
Link 
Belting 


Electric & Mechanical Bells 

FACTORY, 

De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 


ANTED.—Young man com- 
petent to care for alternating 
apparatus in small central station. 























Rm One competent to do house wiring 
P | preferred. Address 
YNAMOS. | Thomston-Houston Electric Light Co., 
FACTORY, 46 & 48 FERRY 8T., NEW YORK 1116 Noble St., Phila. 





OFFICE, 72 CLIFF STREET, 


NEW YORK. CHICAGO, BOSTON. PHILA. For Electric 


MOULDINGS ict Wen. 
WA LTHA cs _ Wooden Dynamo Frames, Ete. 


John 








A. Robertson, 393 Federal Street, 
oston, Mass. 





NOTICE TO THE TRADE. 


A. L. BOCART, 
2 Union Sq,, N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glarAlarm, Gas-Lighting 
Attachments, and other 
electrical appliances con 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
other. on account of their 
superior workmanship, 
and practical utility. 

Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Bogart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 

Illustrated Circulars. 
price-lists and discount 
sheets forwarded to the 
Auto- trade on application, ac- 
matic.companied with busines 
card. 





WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires « watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH 60. | 


WALTHAM, MASS. 
BATTERY LAMPS. 


LOW PRIC HICH EFFICIENCY. 


S—=PHanNniri=s— 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 








SERIES LAMPS. 
LONC LIFE. 


LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 





MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large = for creosoting iamber, R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 





SEND FOR CATALOGUE. 





TRADE 


“ieONDA 


PATENTS 
NOv.16, 1880. AYE: 
JAN. 1-184. JAN 


AUG. 11-285 eae 
MCH.27 -— 





GENULNE © GONDA POROUS CUP” 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA” BATTERY COMPLETE. 


THE WYCKOFF PIPE (0., 





President. W. H. Sawyer, Secretary and Electrician, 


ERIGAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished |nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


rasees Eopens COVERED ty series AND All. 
NCIATOR WIEBE. LEAD - oe 
ENT DUST ION AEELAL AND PONDES- 


EvucGens F. PHILLIps, 





GROUND CABLES, ETC., ETC. ‘ 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunociators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MiIcr. 


Warerooms, 224-232 Ganal St., 118-126 Walker St., 


NEW YORE. 
Manufactory, F. ushing & ( & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Electroliers # Combination Fixtures 


UNSURPASSED FACILITIES 


For producing of the most approved designs for any system of 
INCANDESCENT LICHTINC. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 








Taek mame 








Cyrus O. Baker, Jr, 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


So - 


D. W. Baker. 





BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL NOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 








THAGKARA MANUFACTURING 6GO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 
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THOMSON-HOUSTON 
of DYNAMOS peo 


FOR 


ARC#+LIGHTING 


ARE ABSOLUTELY 


AUTOMATIC IN REGULATION. 


SI-PAPLE, 
Err iCigEn i. 
DURABLE, 
RELIABLE. 












































The Thomson-NHouston Arc Lamps give a Pure, Steady, White Light. | 
60,000 in Daily Use. 





THEY ARE MADE 


SINGLE OR DOUBLE. PLAIN OR ORNAMENTAL. 


The Thomson-Houston Arc Lighting System is Complete in Every Detail, and all the Smaller 
Parts are Made with as much Care and Attention 
as the Larger Apparatus. 


IN USE IN 500 GENTRAL STATIONS. 





Tue THomson-Houston E.ectric Co. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, III. 
Wall and Loyd Streets, Atlanta, Ga. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


FOR “ak MOTORS 6 as be 


WOUND FOR ANZ CURAaAMaL. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 










a 


Se Wi << ul 











OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 


THE BEST — 


#4 4 Disque Leclanché Batteries 








LECLANGHE § 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


x OVER 200,000 USED IN THE PAST meno ALL GIVING ENTIRE SATIS- 

















ASK ANY ONE OF THE MANY USERS OF THE SAME. 


) ( THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 






‘il PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MARE. 
i Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING — To 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 









Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
BUNNELL & GO., 
106 c& 108 J. street, NEV Yorn kz. 





Send for our Latest Catalogue No. 6, of January, 1888. 


The National Feed-Water Heater, 


Qver 800,000 Horse Power in use in the [Jnited $fates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 











af EXHAUST OUTLET 
















































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


a> THE NATIONAL PIPE BENDING CO. 


84 River Street, New Haven, Conn. 
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ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 
T. F, Hunter & Co., 33 Church St., New York City, 





No. 647. Diamonp Carson Battery. 


KANSAS CITY OFFICE, 505 Delaware Street. 


Repnstein Flectric (0. 
INCANDESCENT LAMPS 


— FOR 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 


THE E.S.GREELEY & Co., 


Nos. 5 & 7 Dey St.,New York 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

















of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 








Silk & Cotton Covered Flexible Conducting Cord | 








WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, aon 
The Oldest and Largest Manufacturers in the United States of 


=—|| VULCANIZED RUBBER |——— 


In every form adapted to mechanical pur. 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ty elevators at Chicago, Buffalo and 

ew York 





























We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St., 

New Orleans, 54 Canali St., 

Kansas av 1311 & 1313 ‘West 12th St. 
Richmond, 1206 East Main St 


Philadelphia, 308 Chestnut St., 

Boston, 52 Summer St. 

c hicago, 151 Lake St., 

Si Louis, 907-911 North Main St., 

Denver, 1601-1611 17th St. 

Charleston, 160 Meeting St., 

Minneapolis, 28 South 2d St., 

Cincinnati, 161-165 West Pearl St. 

Cleveland, 176 Superior St. 
European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 


THE TRENTON ENGINE. Sperry Electric Company, 


TIO CUT-OFF, 
setae VALVE, Factory, 194 to 198 So. Clinton St, Chicago, Il) 


POSITIVE EXHAUST. 





MANUFACTURERS OF THE 


ECONOMY, Oop ART ITY AND pee REGULA- Improved Sperry High and Low Tension 


ON GUARANTEE 


PHOENIX TRON 00. Trenton, N. J., B’ldre 
F, Van Winkle, 91 Liberty St. N.Y. ‘Agent, Claiming the Highest Efficiency, Reliability 


and Durability. Perfect Regulation. 
j Hudraulic Presses. “tue tentex vauizy 


SEF inv, vars, caus & Fitness, CREOSOTING CO, 


WATSON & STILLMAN, PERTH AMBOY, N. J. 


; ge) 20 EAST 434 ST., NEW YORE CITY. Creosoted Lumber, Underground Con- 
- duits, Telegraph Poles, Piling and Ties 
Special Attention to Electrical Work. | Furnished. 


Mashbun & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


=> IRON ® STEEL 


MANUFACTURERS OF 


e) Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


Systems of Arc Lighting, 

















The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive capacity 

Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’? Sent free on application. 


, New York Warehouse. 
‘6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 





‘GOODRICH DRICH HARD RUBBER G 
2 4 i OMId. 
Manufacturers of * — ns = = 
Haro RUBBER GOODS 

PR EA ROT RICAL Purposes 


OPECIALTIES OF ALL KINDS TO ORDER 
=> SEND For Gracrocue. —— 


S.Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 





Sort RUBBER Gee Goons 


| for ELECTRICAL Purroses- ~~ 


TUBING ALL e4= je 2 — 
Pure RUBBER Tare . Fr > TION _, [APE 


Pur “2 She Pubber Et = | 


| 
ja 


Samples anal prices upon application. 
Adaves> tHe BF Gooorice Co. 


AHRPON RUBBER WORKS 
_____—~ AKRON, OHIO. 


—_ 





Ss. Y¥. L-LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y: 


~ 
oe ge «| 














E"*ARADAY CARBON Co., 
ELEGTRIG LIGNT GARBONS, 





PITTSBURGH. PA. 
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ty o. SARCENT, President. wno. A. BARRETT, Vice- Pres ide nt a nd Con nsultin ng Electr ricla 
- H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician 


ot ELENTRON MANUFACTURING COMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN VERY STILL. 


=— MANUFACTURERS OF = 


Perret Electric Motors «° Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 














THE DISTINCTIVE FEATURES ARB: 


Z j++, LAMINATED FIELD MACNETS, 
Ze LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 
EXCELLENT WORKMANSHIP. 








In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. ‘ah + higher ef magne oY, ro. om ot 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible oth srwien 


Sprague Improved Electric Motor 
FOR STREET RAILWAY WORK. 


We claim the following advantages for our improved Street Railway Equipment: 

Flexible Suspension; Noiseless Cearing; All Bearings Dust Proof; Cears, Pinions and All 
Parts Independently Removable; Brushes of a New Design and Perfection as regards Ease of 
Running; Motors move in either Direction with Equal Facility; Single Movement Controls from 
Either Platform without the Use of Idle Resistance; Magnet Fields Incased and Thoroughly 
Protected from any Accidental Damage; Best Mechanical and Electrical Construction and 
Workmanship. 








For Full Information, Address 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, New York. 


Dart Exectric Licht GompPany, 
Executive Offices, {15 BROADWAY, New York. 


lectric Railways and Power Stations, 


_ STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS. TERSEY CIry, N. J- 


“G6. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


E r FIC 1 E N T MANUFACTURED FOR 
ELECTRIC CIRCUITS. 
MOTORS > avrouaricat.y REGULATE. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans, 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 30! Arch Street. 
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Empire City EveeTric COMPANY, 


1S DEY S’TREET, NEW YORK. 


E. T. CILLILAND, Vice-President. 














©. E. MADDEN, President. 
MANUFACTURERS AND 


New York, July 15th, 1889. yet 


DEALERS IN 
Dear Sir: \enr" 
We are pleased to announce that we are rons 


just in receipt of a large consignment of «alot ee yer 


the ‘“*HARDTMUTH-EMPIRE SOFT-CORED” \\ oy ss. 
ELECTRIC LIGHT CARBONS. We have them av” L a 
in 7-16, 8-16 and 9-16 inch sizes. The splendid o 
and really wonderful qualities of these carbon 
points are well-known in Europe and in this 
country. They burn with an ABSOLUTELY 
STEADY CLEAR LIGHT, are entirely uniform 
in size and quality, and with a very low 
amperage, (7-16 size=—7 amperes), give fully 
1,200 to 1,400 C. P., for from 12 to 14 hours. 

Hardtmuth & Co., of Vienna, Austria, are 
the makers, and WE ARE THE SOLE SELLING 
AGENTS for this continent. 

Will be pleased to give further information 
regarding prices, etc., etc., by mail at any 


time. x 
Yours very truly, i overt Estimates Cheerfully Furnished. 


Correspondence Solicited. 


\. 
THE EMPIRE GITY ELEGTRIG 60., EROS” nse sn ratty nn de 


©). Porcelain Electrical Supplies and §pecialties, : 
WHE caine ciinia worns,  OARUIS ENGINEERING COMPRRY, 








CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 








q 


Hl 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 


and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES —: AGENTS FOR :— 


ead *- SIMS ENCINES, 

ARVIS BOILER SETTING 

A SALESMAN accustomed to sell- orem es SALE to burn Feces mpeg Coal and Coke Screenings, 
ing Motors, Dynamos and Electric ieee jn party ot bh ae 


& 
Railway Equipment desires a position with Creosoted Tubin SHEFFIELD GRATE BARS. 
first-class Electrical Company. 
FOR 


Excellent references given. 











Address UNDERGROUND WIRES G1 Oliver Street, Boston. 
x AT A rer ‘ 5 
ELECTRO-DYNAMIC, 20,000 Feet at 3 Cents per Foot. 

P. ©. Box 3320, aad macau THE WYCKOFF PIPE C0., SEND FOR NEW CATALOGUE. 


WILLIAMSPORT, PA. 





ALL ROADS LEAD TO ST. LOUIS THIS YEAR! 
WW EY ? 


BECAUSE the UNIVERSAL ELECTRICAL EXHIBITION will be held there 


SEPTEMBER ath To oc Tro BbER 190th. 


THIS EXHIBITION is held under the auspices of the ST. LOUIS EXPOSITION and MUSIC HALL ASSOCIATION, in their MAG- 
NIFICENT PERMANENT EXPOSITION BUILDING (costing $750,000), and it will be 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse power of energy are offered FREE to exhibi- 
tors and every facility will be given for the proper display of goods. These goods will be RETURNED FREE. 


SPECIAL FHATURES: 


An Electric Railway on which will be run cars of the Overhead, Conduit and Storage Battery Systems. 

Police and Fire Alarm Systems and all kinds of Electric Signalling Apparatus IN OPERATION. 

Steam Engines, Water Wheels, Dynamos, Motors, etc., all running. There will not be an idle piece of machinery in the building. 
Music from Gilmore’s Band (which is engaged for the entire six weeks) distributed phonographically to all parts ot the building, 
The Latest and Greatest Novelty in Electrical Music SHOWN FOR THE FIRST TIME. 

Full displays of Wires, Cables, Conduits, Belts, Supplies, Lamps, and the thousand and one products of electric genius and skill. 


ACRES OF BEAUTIFUL EFFECTS AND CURIOUS MECHANISMS. 
The South, West, and Southwest will turn out en masse to see this exhibit. This fiield is the greatest ever put before the electrical 


world. 
Those who have not already applied for space should write at once to 


FRED. H. WHIPPLE, General Manager, Detroit, Mich, 
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JUST ISSUED FROM THE PRESS, — NEW PUBLICATION. 
“The Electric Railway,” "°°™o™= ~e™™ 


BY FRED HN. WHIPPLE. | 


| —— 
A new and original book designed to inform the practical ' LECTR C L [: A T AND us 0 Ww c R . 


business man without the use of mystifying technical terms, and 
formule. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 











OF = =—=—-—- 


By A. R. FOOTE. 


Address: FP. O. Box 673, Cincinnati, Ohio. 


CONTENTS: 
ste eatrinity, pment of the Modern Method of Producing | })mq, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price, 


How Electricity is Mechanically Produced. 
Practical Thoughts upon the Lines of Force and the Production | - a a 
of Motion. 
Something about Primary and Secondary Batteries. marr > ' 
How Electricity is Applied to Street Railways. | From the MANUFACTURERS’ RECORD, Baltimore. 
he / icati 4 ar | . . P ; 
Lasts etenonee = Wiscdsle Womeuiien atch — ro This handy and popular treatise should be in the hands of every well-informed 
“Operation. | American, It is an attempt to present, in a popular way, the merits and applications 
Some of theso-called “Systems” of Electric Street Railways. of Electricity as a source of light and power, with especial reference to its use for the 
Appitontton of Electricity to Elevated and Underground Railways. | purposes of municipalities and manufacturers. The author is a thorough master of his 
a Serect aoe Freep and Applying Electricity for subject, and in the compass of about two hundred pages, groups a variety of information 
Some Further Comparisons of Electric Propulsion with other | 2° to be elsewhere easily obtained. 


Methods. The volume deals with the Arc and Incandescent Light, the relations of Electricity 
fhe Electric Motor for Stationary Power Purposes. - Z and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
Che Fn en of Economical Steam Power to the Electric power. Much of the information afforded is in the shape of practical essays by well 
The Utilization of Water Powers for Electric Transmission. known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
The Purchase and Care of Good Belts. ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Some of the Possibilities of Electric Street Car Propulsion. Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 


volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 


One Nundred and Fifty Illustrations. interested in obtaining municipal franchises, promoters of Electrical enterprises, and 


manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 


should make it a popular publication. 
TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


BOOKS om a prea eg rtm pert kn 5 ag tra . -- 
Will be mailed to any address, postage prepaid, on receipt of price. 
REVIEW PUB. COMPANY 265 to 271 WATER ST., 
SS TS Son hes. New York. P. 0. Box, 3,329. i THE LANE & Bovey CL, eee te elias awx. Oo. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


f Life. No Glass, consequently no Breakage. Easier and more Convenient 
aaa tor Ca. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 











Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


___ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 



















































HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
FOR SALE AT 
The Western Electric Co., Chicago, III. be SCHOVERLINC, 











and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 





‘ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
S. R. BOTTONE. 
PHILADELPHIA, PA | £9 Ilustrations. Price, $1 20 








ae eo las = NS ‘nae 561M SSION ST 
y aullCoy VD ee LONDON.ENG.II4 NEWGATE ST 
CO. | , : MAN upSTER.ENG 
RTLANDT 'ST. WY. ne NY. } SMictoRia BuiLolt 
we . i ton AND Oe t | PARIS,FRANCE 
VARD VOLTA 
| HAVANA CUBA. BROW NLED & Co., 
N A HABANA. By DETROIT, MICE. 
| INE A TDs = DEALERS IN 
MELE : LUA CEDAR TELEGRAPH POLES. 


MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 


Vat Tusk STEAM BOILERS. ' Koonst Fins, CEDAR Sims, 
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EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 


14, 





‘United States Patents, Feb. 22, 1887; Feb. 1888.) 





pratt Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





| 
There being no magnetism apparent at any exposed surface of the 


machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINC AT THE COMMUTATOR. 





RANDALL'S os EXTENSION PUSH BUTTON. 





VIADUCT MANUFACTURING C0., 


BALTIMORE, MD. 


PATENTED OCTOBER 30th, 1888. 


By attaching a double conductor flex. 
ible cord, with a Presselle or Pear push 
on the end, it can be extended toa bed 
for the convenient use of asick person, 
or to a desk, table, secretary, etc. It is 
especially adapted for use in hospitals, 
bedrooms, diningrooms, or any other 
place in which it is inconvenient to go 
to the wall to press the common station- 


ary push. 

We manufacture and deal in every 
article known to the trade. Write for 
prices on anything you want. 

Send for our new complete catalogue 
just issued. 





UNIFORM IN 





The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 


pS... 200 re. 


QUALITY. LONG LIFE AND GOOD LIGHT. 





OR SALE—A BARGAIN—One| 

94x10, 45 H. P. Armington 

& Sims Engine, First Class con- 

dition. Good as new. Cheap if 
taken at once. 

W. B. PEARSON, 





25 Third Ave., 
we. manent, | 
MANUFACTURER. r 


Chicago. 
CONDENSERS Standards aSpecialty | 


Roonis 2 and 4, University Building, New York. 


Direct Reading Am-Mmeters and Volt-meters, 





ELECTRIOAL INSTRUMENTS of all kinds 


Manufactured and For Sale by 
4. E EATON, 191 FULTON ST., BROOELYN, W. Y. 





ROYCE & & MAREAN, 
ELECTRICAL } APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 
Opp. Williard’s Hote. WASHINGTON. D. C. | 





ANTED.—Machinery to build. 
Specialties in CAST IRON 
to manufacture. Fine solid CAST- 
INGS for Dies, Moulds, Dynamos, 
Motors, &c. 
MANUFACTURER, 
P. O. Box 886, 


New Haven, Conn. 





Ut NUFACTURERS ¢ 


ie PATENT 


OY, Clee 


; 


RD, 


FO 
4 « 7 CONN 


PURE COPPER DROP FORGED COMMUTATOR BARS, 
CARDO TONGS , FoR ERECTRIC MOTORS OR GENERATORS. 
gf WAND VASES, <4 a9 
5 
| 

| 


= 





Smee oe 
)\ EXERQUS, Daa os O 
—_ \N REN GALS PUERS, 


7 
d half the field coils removed, showing the inside 
re eee “Seugnnt of armature and coils. —PAT’D Nov. 6.884, 
These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING | 
ENCINEERS, to ELECTRIC LICHT AND POWER "COMPANIES and to 


the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 





DROP FORGINGS or eronzecomren House SvEEL ee Sf nora 








‘CHARLES S R.VINCENT &  CO., 
| 156 CORTLANDT STREET, NEW YORK, 


| ‘Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
| | Cosmas Steam Plants Furnished and Erected. 








COTNT TTT 


Seno FOR CATALOGUE. 


JAMES LEFFEL «& CoO. 


—LEFFEL— 


WATER WHEEL. 


- 234 We: 
7 SPRINGS 


THE OLD RELIABLE 













ww. HH. COOLS, 
| Electrical Engineer and 
Consulting Electrician, | 
321 EAST 14th STREET, NEW YORK. 


} 
} 

Tests, Measurements and Estimates of all kinds. | 
Sole Agent of the Phoenix Incandescent Lamp Co. | 


Eickemeyer Dynamo with Brotherhood Engine directly a as applied to Electric 
Plant on Steam Yacht *‘Lorn 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & 6O., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 


SPRINGFIELD, O., on 110 Lisperty ST., N.Y. 


, Lamps for any System and Candle Power 
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BUGS AND DIRT HAVE NO EFFECT 


NORWAY IRON FRAME BELLS 


MADE BY 


J. ELLIOTT SHAW & CO., 
S53 North 27th St., Philadelphia. 


SEND FOR NEW CATALOGURZE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric Light and Power. 


fngines, Boilers, Furnaces, Grates, Heaters, Pum Injectors, Pipe Work, Belting, etc., designed 
' a with special reference to the fixennor Wrescunece. 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 








weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 








Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRIS: 


BURG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 De 
New England Office, Messrs. John Post, Jr. 


Street. 
Co., 70 Kilby St., Boston, 


Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 








PAILLARD Hou-Mackeric WATCHES. 


c SEE THAT 
AVOID : “Paillard’s Patent” 
ALL “ Balance 


pring” 


Is engraved on each movement 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND OCUT-O¥F}F 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Piants, 

Largest Saw Milis, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





18 size full plate movement. 








Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine (o., 
BELOIT, WIS. 
Send for New Catalogue, 


POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiReE, 


7 


inderwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 








* PATENT “K_ K.” LINE WIRE 











For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, 


ILL. 








CY 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 


ELECTRICAL PATENTS A 
SPECIAL FEATURE. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N. ¥. T.J. MCTIGHE, Manager. 





The Wational Electric Light 
Association 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8. 
Delegates will stop at the Inter- 
national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 
ara Falls. 

Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train from New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters. 


ALLAN V. GARRATT, 


Secretary and Treasurer. 





Manufacturers 











18 Fulton Street, Brooklyn, Z, D. 


H.E.&C. BAXTER, 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

»; Navy’ YoRsEz.. 


WRITE 


18 PARE. ROW 
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WESTINGHOUSE ELECT GO. 


Pittsburgh, 


Distribution by Morn ‘rns 


187 Gentral Station Plants, Aggregating a Gapacity of 328.000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.‘ 


SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED X« 


























SAWYER- -MAN ELECTRIC COMPANY, 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d.-STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 
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CENERAL WESTERN ACENTS. 


ON7> 








ofthe 





Ne 
yy fh 




























4 ° 
wows, Oller tage cit Gilt Pamphlet, 15 Pages, by C. C. Haskins, Inspector, 
j j j 
A Description without Technicalities for Non-Electricians, Mailed to any Address, 
y 
siace' C C Cc CO 
ENTRAL ELECTRI bs 
42 LA SALLE STREET, CHICAGO. ILL. 
SELLING DEPARTMENT IN THE UNITED STATES. 
compounn. sense TET TH LILES 3 corte eee 
HIGH FUEL DUTY AND SIMPLICITY. is aha a R. datas Oo. 
STANDARD. ‘% 3750 i%* sa Union Avent ata 
3,000 in use in alll parts of the Civilized World. conte 0 a i Biles & Sons 
AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE j j | Bi ands Fremont st. Parke & Lacy Co 
ee em [PWeslinghouseMachinelo c. Boho Tne a weeps oe 
Le ec «86«PITTSBURGH.PAUS A renn, Seng ir 
HEADQUARTERS WIibLLIAmMs «x POTTER, 
— IN — | 15 CORTLANDT ST., NEW YORK. 
) NEW YORK CITY _ Engineers # Contractors, 


CENERAL ACENTS, 


— FOR — 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 


MACHINES SHOWN IN OPERATION = 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR TILLLUSTRATED CATALOGUE. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Ev YoRs=z. 


TE 


18 PARE ROW, N 


) NEW ENGLAND 
BUTT C0. 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


m4 Pim TELEGRAPH, | 
' 




















TELEPHONE 
_ ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 









Of every Description 
for Silk, Worsted 
and Cotton Braid. 









, FINE CASTINGS A 
SPECIALTY 














* 1@x24 DOUBLE BRAIDER. 





STRAIGHT LINE ENGINES 


STANDARD MILLING MACHINES. 





ON BIBCTRICAL SUBJECTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row, New York. P. 0. Box, 3,329. 

















Fy ’ “a; oT) ~ 
3, Powell’s Patent “Signal 4 5 
a-. P S ° 
=sPE 4 
Fe: e | a i de 
tes b ie =. 
S23 a 2 £8 
fs ; j THE BEST IN THE WORLD. 2 ne 
223 eae = =o 
<8 4 e Sight chamber is fitted with square window 3 EE 
zis @ panes, which are secured by brass end plates, ¢ =p 
eal A and can be removed for inspection, cleaning 4 a 
S83 2 or repairs, at any time, while the machine is § gz 
Se sd E running. a 8 33 
ses 2 MANUFACTURED BY & SE 
3 = 

Pd E THE WM. POWELL CO. <= Ze 
=§ Nos. 50,62&54 Plum St., CINCINNATI, 0. 3 “B 
s ie . Kt 

é Please send for Prices and Discounts, & 





R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 











BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 








THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers, 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 
Complete Power Plants Furnished 
and Erected. 














Samp ror CATALOGUE. 
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SEND FOR CATALOCUES 


of the following lines in which we 
are the leading 


Manufacturers and Dealers: 


ANNUNCIATORS, BELLS and PUSHES, 
PATTERSON CABLES, ELECTRIC 


BATTERIES and BATTERY SUPPLIES, 
LIGHT APPARATUS, INSULATED 


WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 
TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper 


tence, we consider the best wire for the purposes for which it is intended. 


277 South Glinton Street, Chicago, 


AND COR. THAMES AND GREENWICH STS., NEW YORK. 





WELLINGTON 


’ Belt Holder 


The simplest, way <~ and 

handi levice in existence 

~ for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


Western Electric Gompany, 
16 Market Street, 


BAIN, CHICAGO, ILL., 


General —e Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 














MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARC AND INCANDESCENT LIGHTING, 





This System is mechanically and electrically | 


perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortiandt St., N. Y. City. 


=a THE ARMINGTON & SIMS 
Antomatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE REQULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 2,500 ENGINES IN. USE. 
— SEND FOR CIRCULAR. — 


AMERICAN ELECTRICAL DIRECTORY FoR 1888 


PRICE, 85.00. 


FACTORY: 
Oth Ave. & 27th St., New York City. 











The best and most permanent medium for advertisers in the electrical | 


field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 


Lists and reports of electric light and power companies, reports of | 


National Electric Light Association, useful tables, etc., etc. 


Send orders for copies of book, and for advertising space to STAR | 


IRON TOWER CO., Publishers of 
American Electrical Directory, Fort Wayne, Ind 


| ‘JOURNAL, 


| 

















Vol. ¥. 113 Liberty St., New York. $2.00 Por veer. 

THE CONTENTS. “Is the Best Ad- 
STREET RAILWAY tnciuding 80 pages of ve Zz anether and vertising Medium 
rations through which to 





A Directory of Street Railways in 
the United States and Canada. 

A Directory of Manufacturers of 
street railway appliances and materials. 


reach Street Rail- 
ways. 





113 Liberty Street, 
NEW YORK. 


i] PHO SPHOR- -BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 





512 ARCH ST. PHILADELPHIA PaA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 


N THE UNITED STAT AND OWNERS 


| | BRONZE 
U.S.PATEN 


- a pandne 
| onze OF THE 








FOR SALE. 
One 22h. p. Armington & Sims’ Engine, been 
used in a mill. In good order, and sold cheap. 
| Two 50h. p. Armington & Sims’ one A lot 
| of Brush Ornamental Lamps, 2,000 c 
One 30 light Brush machine and 1, 200 c. p. lamps 
in good order. 
dispensed with, "Each | Ome Eilean seh mech, tape a 
light is complete and bs top 5 cn Pm m machines with lamps, a 
dependent. Full in- | 
in P | One 30 light Jenney dynamo, old style, with 
formation will be given |1!amps. $20 per lamp capacity. 
on application | Bric-a- -brac, Crmme oe sold. 
Liberal terms to n | barrel sermons on han 
am, Will farnish on order second- hand ap; 
Root Electric Gas Lighting Co., | any system. Write for further information. 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. | FRANK RIDLON & CO., 


196 Sumner St., Beeston. 


Root Electric Gas Lighter. | 
my 





By this system of Elec- | 
tric Gas Lighting, house 
and fixture wirin are | 





Pulpit and one-half 


‘atus of 





FRANKLIN 8S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS. 


— TRADING AS — 


PARTRICK # CARTER 


MANUFACTURERS AND DEALERS 





ELECTRICAL SUPPLIES. 


SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR. 


No. 144 SOUTH SECOND STREET, PHILADELPHIA. 


| ESTABLISHED 1867. 








| July 13th, 1889. 
| TO THE ELECTRICAL TRADE: 
| Our new 1889 catalogue has been received from the printer 
| and is NOW ready for distribution. This catalogue and price-list 
should be in the hands of every one who contemplates purchasing 
| ELECTRICAL GOODS. The book is fully illustrated and priced, 

and many novelties are listed. Will be mailed to any address 
| upon application. If in the trade, and discount sheets are 


| wanted, send business card. 


| PARTRICK & CARTER. 





eure D 


i os CS eS Oe Oe. S 5S 5-2 6 a Oe Ge BC) 





CLHVHLAND, OEIO. 





ELEGTRIG LIGHT GARBONS 


MANUFACTURERS OF 





AND BATTERY MATERIAL. 
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‘THE EDDY ELECTRIC MF’C CO. 





MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 


Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church St., 
CHICAGO, 42 La Salle St., 


WINDSOR, CONN. 


PHILADELPHIA, 506 Commerce St., 
NEW ORLEANS, 106 Carondelet St, 


BOSTON, I! Arch St., 
KANSAS CITY, Rialto Building, 











THE 


American Bell Teleyhone Company 


95 MILK ST., BOSTON, MASS. 








| 


This Company owns the Letters Patent granted | 


to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms | 


of ELECTRICSPEAKINGTELEPHONESinfringes 


the right secured.to this Company by the above | 


patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
















STORED ENERCY. 


TLEGTRIGAL ACCUMULATORS 














Railroad Car Lighting, 
Long Distance Lighting. 


Central Station Lighting 
Isolated Lighting, 

















ESPECIALLY ADAPTED TO 


STREET GAR PROPULSION 


AND 
For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 


| down. 


Can be used with any Direct System for completely 


| displacing gas. 








The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


laters. WRITE TO 


The Elestrieal Accumulator (0, 


44 Broadway, New York, 


Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 





Stating system used, capacity of plant, power available 
and other requirements. 
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Fort Wayne Jenney Electric Light Company, 


EO RT VW aYyvYnNE, IND. 


MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 





The most carefully worked gr 
out and Complete Alternating ~ | 
System of Electric Lighting in _ 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 





CORRESPONDENCE 


SOLICITED. 








MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. wt dame tae 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee... ADAM SUC’S: CITY OF ' ME XICo. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25 & 22 TENTH AWVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED on APPLICATION. 


N. B.—The Bentley-Knight Electric Railway Company ohsiaky controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL GONTRACT WORK. om, THE CELEBRATED 

















Detailed Estimates sails wel Cuntenete taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM 
ARG AND INGANDESGENT LIGHTING, 


CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated overhead, | 
underground or by storage batteries. 


| 
Address, - ° 
EUGENE T, LYNCH, Jr., Consulting Engineer, | RALPH L. SHAINWALD, President. 


ieesdes 120 BROADWAY, NEW YORK. 











ELECTRICAL COMPOUNDS. 


THE STANDARD PAINT GO., 








59 Maiden Lane, N. Y. 





